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PRESIDENT'S    ADDRESS. 

I. — On  the  ^^  Ticketed  Houses"  of  Glasgow^  with  an  Interrogation 
of  the  Facts  for  Guidcmce  towards  the  Amelioration  of  the 
Lives  of  their  Occupants,  By  James  B.  Russell,  B.  A.,  M.D., 
LL.D.9  President  of  the  Society. 


(Read  before  the  Society,  7th  November,  1888.] 


We  open  our  new  session  under  circumstances  of  peculiar  sadness. 
It  is  only  a  few  weeks  since  a  distinguished  member  of  this 
Society  was  removed  from  among  us  in  the  very  heyday  of  his 
reputation.  To-morrow  some  of  us  will  follow  to  the  grave  the 
remains  of  a  former  occupant  of  this  chair,  equally  distinguished 
in  his  own  sphere.  Both  were  friends  of  mine;  and  I  shall  only, 
on  the  present  occasion,  endeavour  to  express  what  I  find  in  my 
own  mind  as  the  impression  left  by  their  contact  with  me,  leaving 
to  other  and  more  competent  hands  the  summing-up  of  what 
they  were  to  the  Society  and  to  the  professions  which  they 
adorned. 

I  had  abundant  opportunity  of  forming  some  estimate  of  Mr. 
Sellars  as  an  architect,  through  occasions  arising  from  my  official 
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position.  I  a^ditf^  Mr.  Oarrick  in  adjudicating  upon  the  com- 
petitive plai^  ^nt  in  for  the  Victoria  Infirmary.  As  a  director  of 
the  Sick  l^?k^3ren's  Hospital  and  Dispensary,  and  of  Anderson's 
OoUegei.M^'dical  School,  I  made  farther  acquaintance  with  his 
work,  '•ibe  outcome  of  these  experiences  was  to  convince  me  that 
Mr.*  Cellars  had  a  singular  grasp  of  the  hygienic  and  administrative 
/requil^ements  of  such  institutions,  and  a  wonderful  facility  in  giving 
//'^em  satisfactory  structural  expression.  The  originality  and  bold- 
'*\*ness  with  which  he  encountered  difficulties,  such,  for  example,  as  a 
refractory  site  in  relation  to  the  functions  to  be  performed  in  his 
building,  bore  all  the  marks  of  true  genius.  He  seemed  never  to 
be  trammelled  by  precedent  or  to  exhaust  his  fertility  of  resource. 
Along  with  this  eminently  practical  faculty  there  was  a  graceful  and 
fastidious  taste,  which  softened  all  Ids  effects  with  a  refined  detail 
of  artistic  decoration.  I  shall  not  refer  to  his  crowning  work — 
the  International  Exhibition — excepting  to  remark  upon  the  singu- 
larity of  the  fortune  which  led  Mr.  Sellars  to  expend  the  ripeness  of 
his  imagination,  and  exhaust  his  energies,  upon  a  structure 
of  so  much  beauty  and  delight  which  was  yet  to  serve  only 
a  passing  purpose.  Usually  between  the  transitory  life  of  the 
architect  and  the  duration  of  his  works  there  is  contrast  and 
not  similarity;  but  here  the  work  passes  away  with  its 
author,  and  both  alike  will  remain  to  us  only  as  a  memory  or  a 
picture. 

With  Dr.  William  Wallace  my  intimacy  was  naturally,  owing 
to  our  relative  positions  in  tbe  public  service,  much  greater  and  of 
longer  duration  than  with  Mr.  Sellars.  In  1876,  and  again  in 
1879,  we  were  together  as  members  of  deputations  of  the  Town 
Council,  visiting  sewage  works  all  over  England,  and  in  1880  we 
travelled  alone  on  the  same  errand.  We  were  thus  for  weeks 
together  in  continuous  friendly  and  professional  intercourse.  I 
may  say  that  the  reports  of  these  deputations  are  practically  the 
work  of  Dr.  Wallace,  and  there  is  no  part  of  the  enormous  litera- 
ture of  the  sewage  question  which  has  more  intrinsic  value  or  is 
better  known.  The  reason  is  not  far  to  seek.  These  reports  are 
remarkable  for  dealing  with  a  subject  which  is  ravaged  by  faddists, 
quacks,  and  speculators,  in  a  dispassionate,  plainly-practical,  and 
common-sense  way.  This  seemed  to  me  to  be  Dr.  Wallace's  forte. 
He  applied  his  knowledge  of  chemical  science  to  practical  purposes, 
whether  industrial,  or  sanitary,  or  commercial,  with  a  breadth  of 
view  which  showed  how  profound  was  his  knowledge  of  applied 
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chemistrj,  how  intimate  his  aoqnaintanoe  with  indastrial  processes, 
and  how,  over  all,  there  presided  a  sound  and  clear  judgment.  In 
questions  of  trade  nuisances  authorities  could  have  no  more  trust- 
worthy referee,  and  clients  no  more  honest  and  skilful  adviser. 
Asa  man  Dr.  Wallace  was  singularly  unaffected  in  manner,  equable 
in  temper,  and  quietly  genial  and  kindly  in  dispositiou.  At  the 
grave's  mouth  it  is  not  qualities  of  intellect  which  come  uppermost 
in  our  thoughts,  but  those  of  the  heart,  and  I  can  say  of  our 
departed  friend  that  all  his  relationships  were  sweetened  by  the 
gentleness  of  his  heart. 

But,  gentlemen,  although  its  members  die,  the  Philosophical 
Society  lives,  aud  I  now  propose  to  tell  you  something  about  the 
'Picketed  houses"  of  Glasgow,  and  to  interrogate  the  facts 
for  guidance  towards  the  amelioration  of  the  lives  of  their 
occupants. 

The  general  relation  between  the  size  of  the  houses  in  which 
people  live  and  the  health  they  enjoy  has  been  sufficiently  estab- 
lished. Comparing  the  eight  principal  towns  of  Scotland  on  the 
basis  of  their  death-rate  in  the  ten  years,  1871-80, 1  have  elsewhere 
shown  that  they  fall  ^'  into  two  well-marked  sets  of  four,  viz. : — 
Aberdeen,  Leith,  Perth,  and  Edinburgh,  with  death-rates  below 
24,  and  houses  of  three  to  five  rooms;  and  Dundee,  Greenock, 
Paisley,  and  Glai^w,  with  death-rates  above  25,  and  houses  below 
three  rooms.  In  this  group  the  death-rate  rises  pcvri  passu  with 
the  diminution  in  size  of  the  average  house/'  Further,  following 
the  average  number  of  inmates  per  inhabited  room,  it  was  found 
that  in  general  the  mortality  rose  step  by  step  with  that  number 
in  these  towns,  and,  still  further,  that  if  we  began  with  Aberdeen, 
which  has  13 '6  per  cent  of  its  inhabitants  living  in  one  room  and 
the  lowest  death-rate,  we  rose  gradually,  without  a  break,  to 
Glasgow,  with  24*7  per  cent,  living  in  one  room  and  the  highest 
death-rate.  Again,  comparing  the  twenty-four  districts  into  which 
Glasgow  is  divided  for  statistical  purposes,  there  also  the  same 
general  relation  was  demonstrated.  *'  Blythswood"  stood  at  the 
top,  with  the  lowest  death-rate  and  the  largest  and  most  thinly- 
peopled  houses;  while  "Bridgegate  and  W3rnd8"  stood  at  the 
bottom,  with  the  highest  death-rate  and  the  smallest  and  most 
crowded  houses.  In  all  these  investigations  I  could  only  be  said 
to  work  round  the  question — using  such  data  as  were  available — 
arriving  at  results  which  were  sound  and  unimpeachable,  but  still 
indirect. 


4  FkUotophioal  SoaH^  of  GImtgam. 

In  1877,  in  a  paper  *'  On  the  Oompuatbe  Pkeraienee  of  Fihh 
Diseases  in  Town  and  Goontryy"  whidi  I  read  to  this  Sodetf ,  I 
said — '*  I  betieve  that  if  jon  were  to  classify  the  whole  popolatian 
of  the  city  aoooiding  as  thej  occapied  houses  of  one^  two^  threes 
f oar,  five,  or  more  apartments,  and  then  to  aaoertain  the  a^regate 
death-rate  from  all  causes  in  each  class  ...  it  would  hare 
its  maTimntn  in  the  population  living  in  one-apartment  houses, 
and  fiedl  in  gradatioiis  to  a  minimum  among  those  who  inhabited 
the  largest  houses."  In  that  paper  I  submitted  the  death-rates 
among  the  inhabitants  thus  classified  &om  diphtheria,  croup, 
enteric  fever,  and  diarrhoea^  calculated  for  three  and  a-half  years. 
At  that  time  no  similar  investigation  had  been  mad&  The  nearest 
was  a  classification  of  the  inhabitants  of  Barmen  aoooiding  to 
income,  which  brought  out  a  mortality  of  34^  per  1,000  among 
persons  having  an  income  of  less  than  JB30 ;  of  19  among  persons 
whose  income  was  from  jB30  to  X75;  of  18  among  persons  whose 
income  was  from  £75  to  £150;  and  of  16^  above  £150.  Beoently 
the  Medical  Officer  of  Dundee  has  constructed  a  table  of  the 
mortality  statistics  of  that  town  for  1884,  which  shows  that  the 
death-rate  of  the  inhabitants  of  houses  of  one  and  two  rooms  was 
23*3;  of  three-room  houses,  17*2;  of  four-room  houses  and  upwards, 
12*3 — while  the  general  death-rate  of  Dundee  was  20*7.  This 
year,  in  Edinburgh,  an  investigation  of  the  death-rate  on  the 
basis  of  rental  has  been  commenced  The  results  for  the  first 
half  of  the  year  are  as  follow: — Under  £5,  death-rate  per  1,000 
inhabitants,  23;  £5  and  under  £10,  21*34;  £10  and  under  £15, 
201;  £15  and  under  £20,  15*86;  £20  and  under  £30,  141; 
£30  and  under  £40,  18*8;  £40  and  under  £50,  13*16;  £50  and 
upwards,  14*76 — the  general  death-rate  for  the  same  period  being 
19.  It  is  premature  to  draw  inferences  from  these  data;  but  the 
basis  of  rental  is  not  so  good  as  that  of  size  of  house.  Whatever 
hygienic  meaning  more  extended  statistics  on  this  basis  may 
possess  must  depend  upon  the  relation  of  rental  to  the 
air-space  or  house-room  which  it  represents,  and,  therefore,  it 
would  be  better  at  once  to  take  the  house-room  as  the 
basis. 

Before  submitting  the  results  of  an  investigation  of  the 
mortality  statistics  of  the  inhabitants  of  Glasgow  for  1885, 
according  to  the  size  of  the  houses  which  they  occupied,  let 
me  say  a  word  on  the  difficulties  of  such  investigations.  It  is 
necessary  that  the  residence  of  every  deceased  person  shall  be 
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sought  out  and  its  size  noted.  If  every  address  led  the  inquirer 
to  a  front  door  this  would  be  an  easy  task ;  but  when  he  finds 
himself  at  a  close  whose  number  serves  for  a  front  land  and 
several  back  lands,  with  no  end  of  turnpikes,  stairs,  flats,  and 
lobbies,  the  task  is  anything  but  easy.  The  address  then  becomes 
something  like  this :  Bridgegate,  No.  29,  back  land,  stair  1st  left,  3  up, 
right  lobby,  door  facing  i  But  the  description  of  Nineveh  is  true 
of  Glasgow  : — "  That  great  city  wherein  are  more  than  six  score 
thousand  persons  that  cannot  discern  between  their  right  hand  and 
their  left  hand."  Mistakes  in  the  addresses  given  are  very  frequent 
You  may  find  yourself  at  the  door  of  a  shop,  or  there  may  be  no 
such  number  in  the  street^  or  no  such  person  discoverable  at  the 
number  given.  In  short,  from  a  variety  of  causes,  between  2  and  3 
per  cent,  of  the  deaths  registered  cannot  be  traced,  and  their  aUo- 
cation  therefore  remains  ''  unknown.''  Then  there  are  the  deaths  in 
Institution&  These  are  traced  as  far  as  possible,  but  a  large 
number,  amounting  to  between  3  and  4  per  cent,  of  the  deaths  in 
the  city,  cannot  be  so  allocated:  and  if  they  represent  Glasgow 
people  they  simply  remain  against  the  Institution.  It  is  obvious 
that  all  those  deaths  of  persons  whose  residence  cannot  be  traced, 
whether  they  take  place  at  their  own  houses  or  in  Institutions, 
belong  to  the  class  of  dwellers  in  small  houses,  and  that  we  cannot 
simply  set  them  aside  if  we  wish  to  get  a  fair  statement  of  the 
fEicts.  This  is  the  great  difficulty  of  the  inquiry.  Our  poorhouses 
in  particular  are  filled  with  persons  from  our  one-  and  two-room 
houses.  They  die  there  of  pulmonary  and  other  diseases,  which 
reflect  back  whatever  hygienic  meaning  they  possess  upon  the 
locality  where  they  lived.  Yet  they  frequently  cannot  be  referred 
to  any  special  housa  I  shall  subsequently  explain  how  I  propose 
to  get  over  this  difficulty.  Having  distributed  the  deaths,  the 
next  question  is — What  is  the  population  of  the  various  grades  of 
house  1  This  I  have  got  by  assuming  that  the  proportion  was  the 
same  in  1885  as  in  1881,  which  I  believe  to  be  sufficiently  correct 
in  dealing  with  the  city  as  a  whole. 

The  results  of  this  inqtdry,  when  tabulated,  assume  very 
insignificant  dimensions  considering  the  time  and  trouble  they 
represent,  but  statistical  tables  of  any  sort  cannot  profitably  be 
submitted  in  speech,  and  I  shall  endeavour  to  put  you  in  possession 
of  their  outcome  as  plainly  and  briefly  as  possible  The 
population  of  Glasgow  in  1885  was  543,295,  the  number  of 
deaths  was   13,439.      The  distribution   of  population   and  the 


6  Philosophical  Society  of  Glasgow, 

deaths  in  the  inhabited  houses  according  to  their  size  is  as 
follows : — 


1  Room, 

Popnlation. 

Deaths. 

134,728 

3,636 

2  Rooms, 

243,691 

6,325 

3     do., 

86,956 

1,747 

4     do., 

32,742 

581 

5     do.  and  upwards, 

38,647 

434 

Institutions,    • 

6,531 

427 

Untraced, 

Whole  City, 

— 

289 

643,295 

13,439 

Let  us  first  consider  the  proportion  of  the  total  population  who 
lived,  as  contrasted  with  the  proportion  of  the  total  deaths  which 
took  place,  in  each  size  of  house.  The  result  is  shown  in  the 
following  table : — 


1  Room, 

Population. 

Deaths. 

24*7  per  cent. 

27  per  cent. , 

or  2*3  per  cent.  aJbove 
due  proportion. 

2  Rooms, 

447        ,. 

47 

2*3         ,,          ,, 

3     do., 

16 

13 

3  per  cent,  hehio 
due  proportion. 

4     do. , 

61 

4-3 

IS         „           ,, 

5   do.  and  upwards, 

71        „ 

33 

3*8         ,,          ,, 

Institutions, 

1-4        „ 

3-2 

Untraced, 

— 

2-2 

I  have  constructed  two  diagrams  which  will  convey  to  your  eyes 
the  general  meaning  of  this  mass  of  figures,  which  is  the  excessive 
incidence  of  the  mortality  of  the  city  upon  the  inhabitants  of 
houses  of  one  and  two  rooms.  The  inmates  of  our  institutions 
are  placed  along  with  the  inhabitants  of  one-  and  two-room  houses 
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in  the  Fopoiatum  diagram,  and  the  institutional  and  untraced 
deaths  alongside  Uie  deaths  contributed  by  one-  and  two-room 
houses  in  the  Mortality  dit^ram.    The  result  is  that  those  houses 


contained  70-8  per  cent,  of  the  population,  and  contributed  79*4 
per  cent,  of  the  deaths,  or  8-6  percent  more  than  their  due  propor- 
tion ;  while  the  remaining  29'2  per  cent,  of  the  population,  living 
in  houses  of  three  rooms  and  upwards,  contributed  onlj  20*6  per 
cent,  of  the  deaths,  or  8-6  per  cent  less  than  their  due  proportion. 

Let  us  next  compare  the  death-rates  in  these  various  classes  of 
the  populatioa  Leaving  out  of  consideration  the  deaths  which 
could  not  be  allocated,  I  find- — giving  the  calculations  in  round 
numbers  per  1000  of  the  population — that,  while  the  general 
death-rate  of  the  city  in  1865  was  25,  the  death-rate  in  one-room 
houses  was  27 ;  in  two-room  houses  26 ;  in  three-room  houses 
20;  in  four-room  houses  16  ;  in  houses  of  five  rooms  and  upwards 
only  11.  But  this  leaves  716  unallocated  deaths  unaccounted  for. 
I  have  therefore  divided  the  population  into  three  classes,  namely — 
(1)  Those  living  in  one  and  two  rooma,  with  which  I  include  the 
inmates  of  Institutions  and  those  unallocated  deaths;  (2)  those 
living  in  houses  of  three  and  four  rooms ;  and  (3)  those  living  in 
houses  of  five  rooms  and  upwards.  The  death-rate  in  the  first 
class  is  then  found  to  be  27-74  per  1000,  in  the  second  19-15, 
and  in  the  third  only  11-23. 

We  now  turn  to  the  question — What  is  the  comparative 
uundence  of  certain  classes  of  disease  upon  these  classes  of  the 
population  f  I  take  zymotic  or  infectious  diseases ;  diseases  of 
the  lungs,  including  consumption ;  diseases  special  to  children 
under  five  years  of  age,  such  aa  convulsions  and  other  affections  of 
the  brain  and  nervous  system,  atrophy  or  wasting,  and  premature 
birth,  which  are  all  essentially  connected  with  disordered  or 
defective  nutrition ;  and  I  have  also  selected  deaths  in  children 
from   accident  and  syphilitic  disease,    a    small    class,   but   one 
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pregnant  with  meaning.*  The  results  are  exhibited  in  another 
diagram  (see  page  9),  the  height  of  the  oolumns  in  which,  being  on 
the  same  scale,  will  convey  to  yonr  eyes  both  the  comparative 
aggregate  death-rate  in  the  three  grades  of  houses,  and  the  com- 
parative prevalence  among  their  inhabitants  of  these  classes  of 
disease.  The  rates  are  per  100,000  inhabitants,  thus  converting 
the  decimals  in  rates  per  1000  into  whole  numbers : — 


Zymotic  Diseaaes  (inelnding  Diarrhcea), 

1 

Accidents  and  Syphilis  in  Children,  • 
Miscellaneous  Unclassified  Diseases,  - 

All  Causes, 


Acute  Diseases  of  the  Lungs  (in 
eluding  Consumption), 

Nervous  Diseases  and  Diseases  of 
Nutrition  of  Children, 


1  and  2 
Roomft. 

8ud4 
RoomB. 

6  Rooms 
and  apwarda. 

478 

246 

114 

985 

689 

328 

480 

235 

91 

32 

11 

— 

799 

764 

590 

2,774 

1,945 

1,123 

The  general  result  may  be  summed  up  with  sufficient  accuracy 
in  these  numerical  expressions.  Taking  the  death-rates  in  the 
largest  houses  as  unity,  the  death-rate  from  zymotic  diseases  was 
2  in  medium-sized  houses  and  4  in  the  smallest  houses ;  the  death- 
rate  from  diseases  of  ihe  lungs  was  2  in  medium-sized  houses 
and  3  in  the  smallest  houses;  and  from  diseases  of  nutrition 
special  to  children  it  was  2^  in  medium-sized  houses  and  fully 
5  in  the  smallest  houses.     There  were  no  deaths  from  accident 


*  The  following  Table  gives  the  actual  numbers  from  which  the  death- 
rates  are  calculated : — 


Size  of  Hooee. 

Zymotic. 

Lnngs. 

Children. 

Acci- 
dents, Ac. 

Othen. 

Total. 

1  Room, 

2  Rooms, 

3  do., 

4  do.,       - 

5  do.  and  upwards,  - 
Institutions, 
Untraced,   -        -        - 

Whole  City, 

666 
1,118 

228 
67 
44 
32 
24 

1,324 
2,244 
637 
188 
127 
132 
90 

657 
1,138 

222 
59 
35 
24 
30 

63 

51 

10 

3 

5 
2 

926 
1,774 
650 
264 
228 
234 
143 

3,636 
6,325 
1,747 
581 
434 
427 
289 

2,179 

4,742 

2,165 

134 

4^219 

13,439 
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or  specific  disease  in  the  Urge  houses  ;  but,  taking  the  death-rate 
in  the  medium-aized  honsee  aa  unity,  the  death-rate  from  these 
causes  in  the  smallest  booses  was  3.     A  flood  of  light  is  thrown 
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upon  these  facts  b;  a  paper  which  appeared  in  the  Transacttom  of 
the  Boyal  Sodety  of  London  for  1887,  on  "The  Carbonic  Acid, 
Organic  Matter,  and  Micro-Organisms  in  Air,  more  especially  of 
Dwellings  and  Schools,"  by  Professor  Gamelley  and  Drs.  Haldane 
and  Anderson.  We  might  safely  interpret  onr  figures  on  general 
principles  as  well  as  from  the  observations  made  by  the  senses  of 
those  who  are  familiar  with  the  comparative  cubic  space  and  the 
prevalent  atmospheric  conditions  of  a  large  proportion  of  our  small 
faooaes,  that  the  prevalence  of  zymotic  and  pulmonary  diseases  was 
causally  connected  therewith ;  but  precise  scientific  observation 
and  ascertainment  of  physical  facts  are  always  welcome,  and  these 
we  have  in  this  paper.  "  Taking  the  average  quantity  (in  excess 
of  outside  air)  of  carbonic  acid,  organic  matter,  and  micnnirgan- 
isms,  respectively,  in  houses  of  four  or  more  rooms  as  unity,  then 
in  one-  and  two-roomed  houses  "the  following  table  shows  the 
resnlts  of  chemical  analysis  and  the  application  of  Hesse's  method 
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of  determining  the  number  and  nature  of  the  micro-organiBms 
present  in  the  air,  in  the  case  of  selected  houses  in  Dundee : — 


Cubic  space  per  person, 

Houses  of 

4  Rooms 

and  upwards. 

3-Rooined 
Houses. 

013 

1-Roomed 
Houses. 

Oil 

Carbonic  acid, 

15 

2-0 

Organic  matter,    • 

1 

1-6 

4-4           ' 

1 

Micro-organisms,  total, 

61 

67 

Bacteria, 

51 

6-9 

Moulds, 

5-5 

3  0 

Dr.  Anderson  contributes  an  elaborate  ''Comparison  of  the 
Mortality  Statistics  with  the  Composition  of  the  Air  of  Dwelling- 
houses,''  perhaps  more  elaborate  in  respect  of  the  classification  of 
disease  in  minute  detail  than  the  smallness  of  the  figures  when  so 
subdivided  warrants,  but  his  main  conclusioos  agree  in  general 
with  mine.  He  finds  "  that  the  rapid  increase  in  the  death-rate 
as  we  pass  from  four-  to  one-roomed  houses  is  by  far  most  marked 
in  children  under  5 ; "  and  that  acute  diseases  of  the  lungs,  and 
zymotic  diseases  in  general,  are  also  in  excess. 

Although  I  have  classed  consumption  with  other  affections  of 
the  lungs,  because  of  dubiety  about  the  diagnosis  in  the  case  of 
people  who  receive  so  little  medical  attention  as  our  Glasgow 
poor,  as  shown  by  the  number  of  uncertified  deaths,  it  is  interesting 
to  note  that  the  death-rate  from  consumption  is  highest  among  the 
inmates  of  three-room  houses  in  Glasgow,  as  it  is  in  Dundee.  Dr. 
Anderson's  suggested  explanation  is  probably  correct,  that  the 
high  infant  mortality  from  other  forms  of  tubercular  disease  re- 
turned as  nervous  diseases,  atrophy,  wasting,  &c.,  prevents  the 
growth  of  yoimg  adults  in  the  smaller  houses,  these  being  most 
prone  to  the  incidence  of  tubercle  on  the  lungs. 

Let  me  recall  to  you  the  feu^t  that  the  mean  death-rate  was  27  *74, 
19*45,  and  11*23  in  the  inhabitants  of  the  three  gi'ades  of  houses. 
Now  it  is  quite  clear  that  if  the  whole  city  is  divided  into  twenty- 
four  districts,  in  which  these  three  classes  of  inhabitants  are 
mingled  in  different  proportions,  and  we  find  that  these  districts 
produce  death-rates  i*anging  from  16  to  42,  there  must  be  vast 
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differences  in  the  range  of  mortality  even  in  the  same  grade  of 
houses.  If  houses  of  one  and  two  apartments,  of  three  and  four 
apartments,  and  of  five  apartments  and  upwards  were  homogeneous 
in  their  vital  results  we  might  account  for  death-rates  below  28, 
but  not  for  those  above.  It  must  be  apparent,  from  the  fact  that 
70  per  cent,  of  the  population  live  in  the  one-  and  two-room  houses, 
and  only  7  per  cent,  in  the  largest  houses,  that  the  secret  of  the 
health  of  Glasgow  lies  within  the  one-  and  two-room  houses.  That 
there  are  enormous  differences  in  the  vital  results  of  the  one-  and 
two-room  houses  must  be  admitted  when  we  find  districts  which 
have  practically  the  same  proportion  of  these  houses  returning 
death-rates  separated  by  such  a  wide  interval  as  23  and  42.  These 
were  the  death-rates  in  1886  of  the  district  of  *'  St.  Bollox,'*  so 
called  because  it  touches  the  works  of  that  name  on  their  southern 
border,  and  of  "  Bridgegate  and  Wynds."  In  the  former  83  per 
cent.,  in  the  latter  34  per  cent,  of  the  houses  are  one-  and  two- 
roomed.  The  former  had  a  mortality  of  23,  the  latter  of  42. 
What  circumstances  have  fixed  this  great  gulf  between  the 
inhabitants  of  the  small  houses  of  St  Bollox  and  of  Bridgegate 
and  Wynds  ?  Is  it  a  difference  in  the  houses,  or  a  difference  in 
the  people,  or  bothi 

I  find  in  a  "  Beport  on  the  Operations  of  the  Sanitary  Depart- 
ment of  Glasgow,  for  the  year  ending  31st  December,  1887," 
data  collected  with  great  intelligence  and  labour  by  Mr.  Fyfe, 
Sanitary  Inspector,  among  which,  supplemented  from  MS.  records 
of  the  department,  there  is  material  which  will  help  us  to  a  solution 
of  this  problem.  It  is  better  to  retire  to  one's  study  with  this 
unpretentious  pamphlet  than  with  Karl  Marx  or  Henry  George. 
I  may  remind  you  that  the  Glasgow  Police  Act  confers  a  dis- 
cretionary power  to  regulate  the  occupation  of  houses  of  not  more 
than  three  rooms,  and  not  exceeding  an  aggregate  capacity  of 
2,000  cubic  feet,  exclusive  of  lobbies  and  recesses.  This  is  done 
by  affixing  tinplate  tickets  on  the  outer  door,  stating  the  cubic 
contents,  and  the  proportionate  inmates  allowed,  at  the  very  low 
rate  of  300  cubic  feet  per  adult  or  two  children  under  eight  years. 
These  are  called  'Picketed  houses"  and  are  all  one-  or  two- 
apartment  houses.  A  system  of  night-inspection  over  such 
houses  is  constantly  maintained,  and  results  in  prosecution  for 
overcrowding  when  the  legal  number  is  exceeded.  It  was  under 
the  guidance  of  l>^hus  Fever  that  this  system  was  origroally 
applied,  and  its  extension  still  follows  the  discoveries  of  the 
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epidemic  inspector.  But^  as  you  may  suppose,  the  better  class  of 
tenants  avoid  such  houses  and  even  their  neighbourhood.  Conse- 
quently, landlords  are  always  warned  before  tickets  are  put  up  in 
fresh  localities,  so  that  they  may  save  the  reputation  of  their 
property  by  getting  rid  of  the  overcrowding  tenant  You  will 
readily  recognise  that  the  inhabitants  of  ticketed  houses  form  a 
distinct  class  within  the  general  body  of  inhabitants  of  one-  and 
two-room  houses.  Nor  are  they  an  inconsiderable  class.  The  total 
number  of  ticketed  houses  in  the  city  is  23,288 — namely,  16,413 
houses  of  one  room,  and  6,875  of  two  rooms.  About  11  per  cent, 
in  each  case  were  found  empty,  so  that  we  have  14,642  inhabited 
houses  of  one  room,  containing  46,463  inmates,  and  6,157 
inhabited  houses  of  two  rooms,  containing  28,704  inmates.  It  thus 
appears  that  35  per  cent,  of  the  whole  population  of  our  one-room 
and  14  per  cent,  of  the  whole  population  of  our  two-room 
houses  have  their  houses  ticketed.  Let  us  endeavour  to  under- 
stand how  these  people  are  differentiated  from  their  neighbours. 
In  doing  so,  I  shall  make  reference  to  those  admirable  model 
buildings  recently  erected  by  the  Corporation  in  the  Saltmarket, 
using  them  to  furnish  us  with  datum  points  in  this  social  survey. 
They  could  not  be  ticketed,  being  far  above  the  limit  fixed  by 
the  Police  Act,  but  I  have  had  a  census  of  the  inmates  taken,  and 

have  obtained  measurements  under  the  same  restrictions  as  are 

* 

applied  to  ticketed  house& 

I.  Observe,  first,  that  almost  without  exception  those  ticketed 
houses  are  what  we  call  "  made-down  houses.''  No  plans  of  these 
houses  were  ever  submitted  to  the  Dean  of  Guild  Court.  *  They 
may  be  either,  as  in  the  older  parts  of  the  city,  in  tenements 
erected  long  before  the  Police  Act  of  1866  for  the  gentry  of  old 
Glasgow,  or  in  tenements  which  have  passed  the  Court  recently  as 
houses  of  three,  five,  eight,  or  ten  rooms.  In  short,  these  houses 
have  all  been  parts  of  houses  of  larger  size ;  often  parts  of  single 
rooms  of  houses  of  larger  size,  divided  by  partitions,  some- 
times of  mere  wood,  run  across  the  floor  of  those  large  rooms. 
This  means  defective  ventilation,  defective  light,  dark  lobbies, 
crowded  stairs,  and  disproportion  in  the  conveniences  provided.  The 
proprietor  may  of  his  own  motion  have  done  something  to  add  to 
those  conveniences.  The  Sanitary  Department  may  have  compelled 
him  to  do  more.  Something  may  have  been  done  to  improve  the 
light  and  ventilation  when  disease  has  brought  the  inspector  upon 
the  scene.     But,  after  all,  there  remains  the  fact  that  tenements  of 
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snuJl  honaas  which  demand  the  greatest  architectand  care  and 
skill  to  make  them  physically  wholesome,  are  evolved  from  atmc- 
tores  designed  for  occupation  nnder  totally  different  conditions. 
I  need  scarcely  point  to  the  Saltmarket  houses  as  illastrations  of 
the  application  of  foresight  and  thought  to  adapt  structure  to 
mode  of  occupation.  These  aim  at  the  highest  standard.  The 
small  houses  which  are  not  ticketed  were  either  designed  as  such, 
or  belong  to  the  best  class  of  made-down  houses,  where  a  necessary 
process  has  been  intelligently  and  conscientiously  carried  out 
before  occupation,  and  this  is  all  that  is  wanted. 

n.  So  much  for  defective  surroundings  and  accessories:  let  us 
now  go  inside  the  ticketed  housa  We  find  that  the  average 
air-space  of  a  one-room  house  is  1,058  cubic  feet;  the  average 
number  of  inmates  is  3*17,  so  that  the  average  air-space  per 
inmate  is  334  cubic  feet.  I  make  no  distinction  between  adults 
and  children,  because  it  is  one  which  is  not  physiologically  justifi- 
able, and  besides  it  would  involve  more  complicated  calculations. 
The  average  air-space  of  a  one-room  house  in  the  Model  Buildings  is 
2,213cubic  feet,  the  average  number  of  inmates  2*92,  and  the  average 
air-space  per  inmate  758  cubic  feet.  This  is  also  a  high  standard. 
The  ordinary  non-ticketed  one-room  house  ranges  in  capacity 
between  1200  and  1350  cubic  feet,  and  is  never  crowded  down  to 
the  legal  minimum  per  inmate.  Turning  to  the  ticketed  two- 
room  house,  we  find  that  the  average  total  air-space  is  1,725  cubic 
feet,  the  average  number  of  inmates  4*66,  and  the  average  air- 
space per  inmate  370  cubic  feet  In  the  Model  Buildings  the 
avera^  air-space  of  a  two-room  house  is  3,158  cubic  feet^  the 
average  number  of  inmates  4*29,  and  the  average  air-space  per 
inmate  736  cubic  feet  The  non-ticketed  two-room  house  is 
simply  a  duplication,  or  a  little  more  than  a  duplication,  of  a  one- 
room  house,  and  is  always  occupied  so  as  to  keep  far  above  the 
l^al  minimum.  The  ticketed  house,  then,  is  small  of  its  kind  to 
b^in  with,  and  owes  its  ticket  to  the  constant  disposition  to 
overcrowding  of  its  inmates.  In  &ct,  13  to  14  per  cent  of  the 
one-room  houses  are  found  overcrowded  when  inspected  during 
the  night,  and  6  to  7  per  cent  of  the  two-room  houses.  Of  the 
inmates  of  the  ticketed  one-room  houses,  5  per  cent  are  lodgers ; 
of  the  inmates  of  the  two-room  houses,  6  per  cent. 

III.  What  do  these  people  pay  for  this  accommodation  1  These 
houses  are  taken  by  the  month  or  by  the  week.  I  therefore 
give  monthly  rents.     These  vary  slightly  in  different  districts. 
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A  ticketed  one-room  house  reaches  the  lowest  average  rent  in  the 
"  Calton,"  namely,  6s.  Id.  ;  and  the  highest  average,  in  the  small 
district  of  ''  Brownfield,"  is  9s.  9d  A  ticketed  two-room  house 
reaches  the  lowest  average  in  a  bad  part  of  the  district  we  call 
"Monteith  Bow,"  namely,  78.  9d. ;  and  the  highest,  which  is  in 
'^Anderston,''  is  12s.  6d.  But  if  I  were  to  go  into  the  details  of 
the  districts  I  should  weary  and  puzzle  you.  Let  us  discuss  the 
average  for  the  whole  city.  The  rent  of  a  one-room  house  is 
7s.  lid.  This  is  29 '96  pence  per  inmate,  and  at  the  rate  of  90 
pence  per  1000  cubic  feet  of  air-space.     The  rent  of  a  two-room 
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houe  k  IOl  3d.  Tbk  k  26-39  per  inasie,  and  at  tlw  zmte  of 
71  pence  per  1000  cabk  feet  of  air-^Moe.  li^  therefore,  wb  kx>k 
to  the  inmates  aeeommodated,  the  ^»»*^^  of  a  two-room  home 
pays  3'57  penee  leaa  for  36  cabk  feet  more  air-spaoe  than  the 
fnmat4»  of  a  one-room  hooaeL  H  again,  we  regard  the  rent  as 
coming  fitm  one  poeket,  the  tenant  of  a  two-room  house  pays 
foil  J  29  per  eent.  more  rent  for  63  per  cent,  more  air-^iaoe  than 
the  tenant  of  a  one^xxm  honseL  He  paja  71  pence  per  1000 
cabic  iett,  while  the  one-room  tenant  pays  90  pencei  We  shall 
be  better  able  to  discern  the  full  meaning  of  these  points  if  we 
torn  to  the  Model  Bnildings  and  consider  the  whole  facts  t(^|ether. 
There  the  rent  of  a  one-room  hoose  k  136.  4d.  Thk  k  54*8  pence 
per  inmate,  and  at  the  rate  of  72  pence  per  1000  cnbic  feet  of  air- 
space. The  rent  of  a  two-room  hoose  k  16s.  4d.  Thk  k  45*7 
pence  per  inmate,  and  62  pence  per  1000  cabic  feet  of  air-fipaca 
There  the  inmate  of  a  two-room  house  pays  9*1  pence  less  for 
22  cubic  feet  less  air-space  than  the  inmate  of  a  one-room  house ; 
bnt  the  tenant  of  a  two-room  hoose  pays  22^  per  cent,  more 
rent  for  42  per  cent,  more  air-space.  He  pays  62  pence  per  1000 
cabic  feet,  while  the  one-room  tenant  pays  72  pencei 

Obserre,  in  the  first  place,  that  both  in  the  ticketed  hoases  and 
the  Model  Buildings  the  tenant  of  a  two-apartment  house  gets 
better  valae  for  hk  money  than  the  tenant  of  a  one-apartment 
house.  In  the  ticketed  hoose  he  gets  1000  cubic  feet  of  air-space 
for  19  pence  less ;  in  the  Model  hoose  for  10  pence  less.  It  k 
evident  that  in  the  Model  Bnildings  the  design  has  been  to  be 
generoos  to  the  tenant  of  the  one-room  house  both  in  air-space  and 
rent.  Still,  both  cases  illustrate  the  economic  law  that  the  greater 
the  number  of  transactions  necessary  to  dkpose  of  the  same 
quantity  or  amount  of  a  commodity,  the  greater  the  margin  which 
must  be  allowed  to  cover  risk  and  outlaya  The  more  a  customer 
takes,  he  may  expect  to  get  the  commodity  at  a  diminishing  rate 
per  unit  of  that  commodity.  The  larger  the  house,  the  less  it  will 
cost  per  unit  of  space,  so  that  the  man  who  lives  in  one  room  pays 
much  more  for  hk  space  than  the  occupant  of  the  self-contained 
house.  Poverty,  instead  of  receiving  discount,  has  to  pay  interest 
But  what  shall  we  say  about  the  other  fact,  that  the  tenant  of  the 
Model  house  pays  less  per  1000  cubic  feet  of  air-space  than  the 
tenant  of  the  ticketed  house  1  Well,  he  takes  more  of  it,  he  takes 
it  for  a  year  and  be  pays  quarterly,  and  thk  ought  to  give  him 
some  advantage.     A  man  who  buys  a  quarter  of  an  ounce  of  tea 
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and  pays  it  by  instalmenta  cannot  expect  to  have  it  at  the  same 
rate  per  ounce  as  the  man  who  bays  a  pound.  But  what  if,  after 
all,  his  quarter-ounce  of  tea  is  chiefly  sloe-leaves  %  This  is  precisely 
the  position  of  the  man  who  rents  a  ticketed  house.  He  pays  18 
pence  more  per  1000  cubic  feet  in  his  one-room  house  and  9  pence 
more  per  1000  cubic  feet  in  his  two-room  house  than  he  would  in 
the  Model  Buildings,  and  yet,  compared  with  the  article  he  would 
get  in  those  buildings,  that  which  he  accepts  is  but  as  sloe-leaves 
to  the  finest  product  of  China.  Just  cross  the  street  from  those 
buildings  and  you  find  yourself  in  the  district  of  "Bridgegate  and 
Wynds,''  where  the  rent  of  a  ticketed  one-room  house  averages 
only  6a  ll^d.,  and  of  a  two-room  house  only  9s.  5fd. — the  most 
wretched  houses  in  the  city,  although  in  cubic  space  they  are 
above  the  average  of  the  ticketed  class,  because  they  are  so  ofben 
fragments  of  the  houses  of  the  old  gentry.  Even  there  the  tenant 
pays  74  pence  per  1000  cubic  feet  of  his  one  room,  and  64  pence 
per  1000  cubic  feet  of  his  two  rooms,  which  is  in  each  case  2  pence 
above  the  Model  Buildings  rate.  If  we  include  the  sculleries  in 
the  Model  Buildings,  the  rent  per  1000  cubic  feet  is  reduced  to  64 
pence  and  54  pence,  respectively,  which  is  in  each  case  10  pence 
below  the  rent  across  the  street,  where  there  are  no  enclosed 
sculleries,  or  water-closets,  or,  indeed,  any  of  the  elements  of  health 
or  comfort 

There  is  something  more  than  poverty  in  the  problem  of  the 
high  rent  paid  by  the  tenant  of  the  ticketed  house — high  abso- 
lutely, and  still  higher  relatively  to  the  quality  of  the  article 
obtained.  He  not  only  pays  interest  on  his  poverty,  but  on  his 
character.  Those  75,000  people  comprise  not  only  the  criminal 
class,  but  the  whole  social  debris  of  this  large  city;  some  who  are 
bravely  struggling  with  poverty,  and  far  more  who  are  alike 
bankrupt  in  character  and  in  fortune.  They  are  the  nomads  of 
our  population.  If  we  could  see  them  in  their  constant  move- 
ments from  place  to  place  the  sight  would  resemble  nothing  so 
much  as  that  which  meets  our  eye  when  we  lift  a  stone  from  an 
ant's  nest.  The  City  Assessor  will  teU  you  that  they  change  their 
location  in  hundreds  every  month.     They 

'*  Fold  their  tents,  like  the  Arabs, 
And  as  silently  steal  away," 

leaving,  too  often,  their  public  and  private  obligations  behind 
them.  Yet  their  flittings  cause  no  stir  in  the  street.  You  may 
see  the  woman  with  her  gown  turned  up  over  her  shoulders,  so  as 
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to  enclose  a  few  pots  and  pans  and  articles  of  crockery,  while  the 
man  carries  one  of  those  skeleton-like  grates  on  his  back,  and  the 
children  a  chair  or  a  stool,  or  a  meat-can  with  a  string  fastened 
across  the  mouth  to  serve  as  a  handle  to  this  improvised  pitcher. 
Those  who  are  more  luxuriously  furnished  can  transport  their  whole 
property  in  detachments,  with  the  help  of  a  neighbour  or  two,  in  an 
evening.  Poor  things,  their  condition  illustrates  the  old  proverb, 
that ''  beggars  cannot  be  choosers."  If  you  look  in  upon  them  and 
remark  on  the  discomforts  of  their  house,  your  sympathy  makes  them 
eloquent  at  once.  They  are  sure  to  say,  **  It  is  not  fit  for  a  dog 
to  live  in;"  but,  when  you  ask  them  why  they  stay  there,  they 
are  silent.  You  ask  what  is  their  rent,  and  they  tell  you.  You 
say,  "Dear  me!  you  will  get  a  nice  little  house  for  the  same 
money  at  such  a  place."  Their  immediate  reply  is,  ''  Ah,  sir !  they 
won't  take  the  likes  of  us  there,"  which  means  that  there  they 
must  pay  their  rent  regularly,  be  cleanly,  have  no  riotous  out- 
breaks on  Saturday  nights,  and,  in  short,  reform  their  habits  and 
their  lives.  So  they  are  thirled  to  their  ticketed  house,  and 
become  the  bond-slaves  of  their  landlords — afraid  to  complain — 
paying  dearly  for  a  bad  articla  What  can  be  done  for  these  people? 
Does  the  erection  of  the  Model  Buildings  bring  any  advantage 
to  them?  I  must  answer.  No!  You  will  not  receive  them  there ; 
and  why?  You  have  provided  wholesome  houses,  and  you  feel 
you  have  a  right  to  select  your  tenants,  and  that  commercially  you 
can  do  so.  If  every  landlord  had  provided  himself  with  a  sound 
article — sound  in  a  much  more  moderate  sense  than  the  Model 
Buildings — he  would,  both  morally  and  commercially,  be  in  a 
position  to  select  his  tenants,  even  the  humblest  of  them,  and  so 
put  a  universal  premium  on  good  living.  But  just  cross  the  Salt- 
market  again,  and  ask  yourself  how  the  owner  of  such  property 
could  select  his  tenants?  Even  if  morally  a  man  could  convince 
himself  that  he  had  a  right  to  pick  and  choose,  commercially  it  is 
impossible;  and  for  commercial  reasons  it  is  not  done,  and  cannot 
be  done.  You  might  as  well  try  to  sell  butterine  as  fresh  butter 
in  the  West-End,  or  offer  sloe-leaves  for  tea  or  sand  for  sugar,  and 
insist  that  your  customers  shall  be  well-dressed  and  intelligent, 
pay  ready  money,  and  always  say  grace  before  eating  your  rubbish. 
After  you  have  done  your  best  to  provide  a  fairly-honest  house, 
you  may  select  your  tenants;  and  when  you  have  an  honest  inten- 
tion to  keep  your  property  in  repair  and  keep  down  nuisances, 
you  may  appoint  a  cai-e-taker  to  see  to  the  conduct  of  your  tenants, 
Vol.  XX.  b 
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but  not  before.  The  housing  of  bad  tenants  involves  morally  the 
inner  consciousness  that  you  deserve  no  better,  and,  commerciallj, 
the  knowledge  that  you  dare  not  look  for  better. 

Looking  at  this  problem  of  house-accommodation  calmly  in  the 
light  of  reason,  common-sense,  and  morality — What  is  the  duty  of 
public  authorities  and  of  the  community  in  a  private  capacity  ) 

The  duty  of  authorities  is  to  get  the  power,  if  they  have  it  not, 
and  to  exercise  it  if  they  have,  to  improve  the  dwellings  which 
exist  by  reforming  and  weeding  out  the  bad,  and  seeing  that  the 
small  houses  which  are  being  provided  are  up  to  a  reasonable 
standard  of  wholesomeness.  This  is  a  wide  general  statement^  and 
I  wish  to  give  it  practical  point  by  specifying  shortly  some  powers 
which  the  authorities  here  do  not  possess,  but  which  I  trust  will 
seem  so  reasonable  that  they  will  commend  themselves  to  your 
approbation. 

There  is  this  process  of  "making  down"  houses.  We  have 
seen  that  one-  and  two-room  houses  are  not  bad  jper  «e,  but  only  when 
bad  houses  and  indifferent  people  are  brought  on  inevitable  com- 
mercial principles  together.  Is  it  reasonable  that  a  man  should 
be  compelled  to  submit  plans  of  new  buildings  to  a  responsible 
court,  and  yet  not  be  compelled  to  submit  plans  when  he  proposes 
to  alter  the  mode  of  occupancy  and,  therefore,  the  whole  previous 
careful  arrangement  and  adaptation  of  structure  and  convenience, 
light,  and  ventilation  to  the  number  of  families  and  inhabitants  f 
Why  wait  until  the  thing  is  done  and  disease  appears,  and  then, 
by  a  tedious  process,  with  an  array  of  experts,  compel,  or  endeavour 
to  compel,  alterations  which  can  only  prevent  future  mischief,  but 
cannot  restore  broken  health  or  revive  lost  lives  ?  The  process  of 
'*  making  down  "  houses  is  a  lucrative  one  to  the  original  owner. 
I  may  mention  two  of  the  most  recent  illustrations  which  have 
come  under  my  notice.  In  one  case  a  tenement  containing  six 
houses  of  six  apartments,  which  stood  one  year  at  a  rental  of  £175 
on  the  valuation  roll,  was  subdivided  into  12  houses  of  three  apart- 
ments, and  was  returned  next  year  at  a  rental  of  X222.  In  another 
case  a  tenement  containing  six  houses  of  four  apartments,  which 
stood  one  year  at  a  rental  of  £78,  was  subdivided  into  21  houses  of 
one  room,  and  was  returned  next  year  at  a  rental  of  £1 34.  Neither 
case  is  an  example  of  the  worat  forms  of  "  making  down,"  but  there 
was  no  expenditure  incidental  to  the  change  at  all  equivalent  to 
the  profit  of  the  transaction,  still  less  adequate  to  the  requirements 
of  heslth.     It  is  the  owner  who  makes  this  change  who  ought  to 
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bear  the  cost  of  alterations.  When  the  property  is  sold  it  is  sold 
at  the  increased  rental  Not  uncommonlj  the  first  effect  of  the 
intervention  of  the  Sanitary  Depai*tment  is  to  lead  to  such  a  sale; 
and  then,  of  course,  any  expenditure  becomes  a  loss  to  the  new 
owner.  I  do  not  object  to  '*  making  down  *'  houses.  The  "  made- 
down  "  house  is  as  necessary  as  a  second-hand  clothes  markets  I 
say  it  must  be  regulated,  and  until  it  is  regulated  all  our  efforts 
to  raise  the  standard  of  the  small  dwellings  of  Glasgow  will  only 
resemble  the  labour  of  Sisyphus. 


^^? 


Enclosed 
Space. 


jSSu 


Property  <m  U  was. 


Enclosed 
Space. 


Property  as  it  is. 

I  here  show  two  plans  which  illustrate  well  the  liberty  which  may 
be  taken  by  proprietors  in  the  way  of  manufacturing  small  houses 
by  this  process,  so  long  as  they  do  not  interfere  with  the  external 
walls,  and  thus  bring  their  operations  under  the  review  of  the 
Dean  of  Guild  Court.  This  alteration  was  effected  a  year  ago, 
and  was  only  discovered  when  an  epidemic  inspector  came  upon 
some  suspicious  cases  of  disease  which  I  was  asked  to  see.  One 
plan  shows  a  liall  or  workshop  which  had  ceased  to  bring  in  a 
satisfactory  rent  to  the  owner.  He  accordingly  subdivided  it  as 
shown  in  the  other  plan,  producing  two  houses  of  one  apartment 
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and  one  of  two  apartments.  The  thick  hatched  lines  show  the 
portions  of  the  necessary  partitions  which  were  built  of  brick,  the 
remainder,  in  thin  lines,  being  merely  wood.  It  will  be  observed  that 
the  back  main  wall  is  a  "  dead  wall,''  that  is  to  say,  it  contains  no 
windows  or  other  apertures.  There  can  be  no  ventilation  of  the 
large  single  apartment,  so  that  the  end  occupied  by  the  beds  and 
the  room  called  &  ^* closet"  are  filled  with  stagnant  air,  which 
there  is  no  possibility  of  renewing.  The  single  room  against  the 
dead  wall  has  only  a  small  window  opening  into  a  "  well "  or 
space  enclosed  by  other  buildings.  So  long  as  small  houses  can  be 
produced  in  this  irresponsible  fashion,  insanitary  dwellings  will 
spring  up  in  one  place  as  fast  as  they  are  abolished  in  another. 
This  glaring  case  was  discovered  by  the  incidence  of  disease,  and 
can  only  be  remedied  by  a  process  under  the  Public  Health  Act) 
expensive  to  all  parties,  and  possibly  ending  in  a  poor  compromise. 
We  also  want  in  Glasgow  the  following  summary  method  of 
dealing  with  unwholesome  houses,  the  steady  application  of  which 
during  the  last  nine  years  goes  far  to  account  for  the  almost 
unexampled  improvement  which  has  taken  place  in  the  health  of 
Edinburgh.  I  quote  from  the  Edinburgh  Police  Act  (1879), 
section  206 : — 

<<  206.  If  the  Medical  Officer  of  Health  and  the  Burgh  Engineer 
shall  certify  in  writing  to  the  Magistrates  and  Council  that  any 
house  or  building,  or  pai-t  of  a  house  or  building,  is  unfit  for 
human  habitation,  tbe  Magistrates  and  Council  may,  by  their 
order,  affixed  conspicuously  upon  such  house  or  building,  declare 
that  the  same  is  not  fit  for  human  habitation,  and  it  shall  not^ 
after  a  date  in  such  order  to  be  specified,  be  inhabited ;  and  every 
person  who  shall,  after  the  date  or  time  mentioned  in  such  order, 
let  or  occupy,  or  continue  to  let  or  occupy,  or  sufier  to  be  occupied, 
such  house  or  building,  or  part  of  such  house  or  building,  shall  be 
liable  to  a  penalty  not  exceeding  five  pounds,  and  a  further  penalty 
not  exceeding  forty  shillings  for  every  day  during  which  such 
occupation  is  continued,  provided  always  that  before  pronouncing 
any  such  order  the  Magistrates  and  Council  shall  call  upon  the 
owner  to  show  cause  agaiirst  the  said  certificate  within  such  reason- 
able time  as  they  consider  proper,  and  shall  give  such  owner  an 
opportunity  of  being  heard  before  them,  and,  if  he  appear,  shall 
hear  him  and  such  evidence  as  he  may  adduce;  provided,  also,  that 
if  at  any  time  after  such  order  has  been  made,  the  Magistrates  and 
Council  shall  be  satisfied  that  such  house  or  building,  or  part  of 
such  house  or  building,  has  been  rendered  fit  for  human  habitation, 
they  may  revoke  the  said  order,  and  the  same  shall  thenceforward 
cease  to  operate.     The  Magistrates  and  Council  shall  also,  at  such 
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tiiiies  as  they  shall  fix,  hold  open  courts  for  the  consideratioa  and 
disposal  of  appeals  against  such  ceTtificates,  and  it  shall  not  be 
necessary  that  a  majority  of  the  Magistrates  and  Council  be  present 
to  constitute  such  courts;  providedy  further,  that  the  preses  of 
such  court  shall  hare  a  deliberatiTe  as  well  as  a  *^^iwg  rote.'* 

You  will  observe  that  this  constitutes  the  representatives  of  the 
people  of  Edinburgh,  advised  by  their  officials,  the  final  judges 
when  a  house  is  "  unfit  for  human  habitation,''  and  they  are  doihed 
with  the  most  effective  means  of  compelling  the  owner  to  make  it 
fit  for  habitation — ^namely,  the  power  to  make  it  cease  to  be  a  rent- 
piodudng  subject  until  the  requisite  improvements  are  effected,  if 
improvement  is  possibla  By  a  general  clause  in  the  Act  the  Town 
CouncU  may  devolve  their  functions  on  oommitteea  This  function 
is  therefore  vested  in  the  Health  Committee,  sitting  as  a  court, 
presided  over  by  its  chairman.  This  is  an  illustration  of  a  principle 
which  is  applied  throughout  the  States  of  America :  that  the  Board 
of  Health,  elected  by  the  people,  shall  be  clothed  with  summary 
power  to  protect  the  health  of  the  people.  It  would  certainly  open 
the  eyes  of  some  folks  to  read  the  '*  Manual  for  the  use  of  Boards 
of  Health  of  Massachusetts,  containing  the  statutes  relating  to 
the  public  health,  and  the  decisions  of  the  Supreme  Courts  of 
Massachusetts  relating  to  the  same."  One  of  these  decisions, 
for  example,  is  to  this  effect : — "  The  adjudication  of  the  Board 
that  a  nuisance  exists  is  conclusive,  and  no  appeal  lies  there- 
from." All  the  City  Boards  of  Health  in  this  State  have  the  same 
summary  powers  as  the  Edinburgh  Health  Committee  over  house 
property,  but  embracing  any  and  every  condition  or  oircumstanoe 
which  is  "a  cause  of  nuisance  or  sickness  to  the  occupants  or  the 
public."  Still  more  worthy  of  the  study  of  the  people  of  this 
country  is  the  "  Tenement  House  Act,"*  passed  last  year  by  the 
"  People  of  the  State  of  New  York,  represented  in  Senate  and 
Assembly."    I  shall  quote  only  one  clause,  in  the  hope  that  it  may 


*  A  tenement-house  is  thoa  defined  in  this  Act : — 

"  Every  hooBe,  building,  or  portion  thereof  which  is  rented,  leased,  let 
or  hired  out  to  be  occupied  or  is  occupied  as  the  home  or  residence  of  three 
families  or  more,  living  independently  of  each  other,  and  doing  their 
cooking  upon  the  premises,  or  by  more  than  two  families  upon  any  floor, 
so  living  and  cooking,  but  having  a  common  right  in  the  halls,  stairways, 
yards,  water-closets,  or  privies,  or  some  of  them." 

Varions  specific  provisions  with  reference  to  houses  so  occupied  are  worth 
noting,  for  example  :  - 
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attract  attention  to  the  unexhausted  resources  of  legislation  for  the 
amelioration  of  the  social  difficulties  of  the  day,  if  only  the  people 
will  wake  up  to  the  fact  that  health  has  proprietary  rights  as  well 
as  heritable  property  : — 

"  §  669.  Whenever  it  shall  be  certified  to  the  Boai-d  of 
Health  of  the  Health  Department  of  the  City  of  New  York,  by  the 
Sanitary  Superintendent,  that  any  building  or  part  thereof  in  the 
City  of  New  York  is  infected  with  contagious  disease,  or,  by 
reason  of  want  of  repair,  has  become  dangerous  to  life,  or  is  un- 
fit for  human  habitation  because  of  defects  in  drainage,  plumbing, 
ventilation,  or  the  construction  of  the  same,  or  because  of  the 
existence  of  a  nuisance  on  the  premises,  and  is  likely  to  cause 
sickness  among  its  occupants,  the  said  Board  of  Health  may  issue 
an  order  requiiing  all  persons  therein  to  vacate  such  buildings,  or 
part  thereof,  for  the  reasons  to  be  stated  as  aforesaid.  Said  board 
shall  cause  said  order  to  be  affixed  conspicuously  in  the  building, 
or  part  thereof,  and  to  be  personally  served  on  the  owner,  lessee, 
agent,  occupant,  or  any  person  having  the  charge  or  care  thereof; 
if  the  owner,  lessee,  or  agent,  cannot  be  found  in  the  City  of  New 
York,  or  do  not  reside  therein,  or  evade  or  resist  service,  then 
said  order  may  be  served  by  depositing  a  copy  thereof  in  the  post 
office  in  the  City  of  New  York,  properly  enclosed  and  addressed 
to  such  owner,  lessee,  or  agent,  at  his  last-known  place  of  business, 
or  residence,  and  prepaying  the  postage  thereon;  such  building,  or 
part  thereof,  shall,  within  ten  days  after  said  order  shall  have 
been  posted,  and  mailed  as  aforesaid,  or  within  such  shorter  time^ 
not  less  than  twenty-four  Iwurs^  as  in  said  order  may  be  specified, 
be  vacated ;  but  said  board,  whenever  it  shall  become  satisfied  that 
the  danger  from  said  building  or  part  thereof  has  ceased  to  exist, 
or  that  said  building  has  been  repaired  so  as  to  be  habitable,  may 
revoke  said  order." 

I  cannot  better  illustrate  the  difference  between  this  sort  of 
legislation  and  ours  than  by  quoting  an  instance  in  which  a  single- 
apartment  house  had  an  open  drain  beneath  the  floor.  The 
mother  complained  to  us  because  the  rats,  walking  in  and  out  of 
this  hole,  alarmed  her  lest  they  should  bite  the  children.     Weeks 


Water-cloBets,  privy-sinks,  or  other  similar  receptacles,  to  be  provided 
at  the  rate  of  not  less  than  one  for  every  tM'O  families. 

Each  occupant  of  a  tenement-hoase  must  have  not  less  than  600  cubic 
feet  of  air-space. 

Whenever  more  than  eight  families  live  in  any  tenement  house,  in  which 
the  owner  thereof  does  not  reside,  there  shall  be  a  janitor,  housekeeper,  or 
some  other  responsible  person,  who  shall  reside  in  the  same  house,  and  have 
charge  of  the  same,  if  the  Board  of  Health  shall  so  require. 


Dr.   Russell  on  the  "  Ticketed  Howes  **  of  Glasgow.     23 

were  spent  in  serving  notices,  inspecting,  certifying,  and  again 
notifying,  before  the  proprietor  removed  this  abominable  nuisanca 
After  everything  has  been  done  by  Parliament  and  by  Local 
Authorities  which  can  be  done  to  exterminate  unwholesome 
houses,  and  banish  ''adulterated"  property  from  the  market  as 
resolutely  and  successfully  as  adulterated  food,  thore  will  still  be 
a  necessity  for  the  assistance  of  private  effort  The  public  of 
Glasgow  trust  too  much  to  authorities  and  officials  for  the  solution 
of  their  social  difficulties — more,  I  think,  than  any  other  community. 
Where  are  the  "  Open-spaces  and  Playgrounds  Associations,"  the 
''  Artizans'  Dwellings  Ck>mpanies,"  and  the  like,  which  unite  the 
business  capacity  and  Christian  sympathy  of  the  citizens  of  so 
many  other  cities  in  successful  labour  for  the  common  good  t  Why 
have  we  not  an  Octavia  Hill  in  Glasgow  ?  There  are  various  ways 
in  which  private  associations  might  help  to  elevate  the  75,000 
inhabitants  of  the  ticketed  houses  of  this  city.  They  might 
attack  the  question  of  building  new  tenements  of  small  houses,  to 
be  let  at  monthly  rents,  to  return  a  modest  interest  on  the  outlay, 
and  yet  be  within  the  means  of  those  who  could  be  tempted  to  try 
to  lead  orderly  lives  if  they  had  the  chance  of  physical  circumstances 
which  would  help  them  up  and  not  help  them  down,  or  keep  them 
down.  They  might  buy  a  tenement  here  and  there  which  could 
be  ''made  down  "  in  an  honest  fashion,  and  yet  yield  a  reasonable 
return  on  the  money  invested.  They  might  acquire  a  poor 
tenement^  and  try  to  acquire  the  poor  tenants  also,  and  make  them 
feel  the  elevating  influence  of  the  introduction  into  the  relation 
of  landlord  and  tenant  of  friendly  interest  and  moral  responsi- 
bility.  Or  they  might  undertake  the  factorage  of  such  properties 
held  by  private  individuals,  administering  them  on  the  principle 
that  the  maintenance  of  the  property  shall  be  the  first  charge 
on  the  rental  These  last  are  undoubtedly  the  best  directions 
which  private  enterprise  can  take.  They  are  the  methods  of 
Miss  Octavia  Hill  and  those  who  work  under  her.  They  are 
far  better  than  building  model  houses,  selecting  the  good  and 
casting  the  bad  away,  even  if  the  good  belong  to  the  class  for 
whom  they  were  intended,  which  they  seldom  do.  It  is  the  people 
you  reject  who  require  your  help.  If  you  go  on  selecting  you 
merely  leave  somewhere  in  the  city  a  more  utterly  hopeless  and 
homogeneously  bad  residuum.  Bead  Miss  Hill's  book  on  the 
" Houses  of  the  London  Toot"  in  which  she  relates  her  practical 
experiences.     You  will  find  that  she  is  no   soft  sentimentalist. 
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spoiling  the  poor  by  shutting  her  eyes  to  their  frailties,  and  sub- 
verting the  order  of  the  universe  by  making  intemperance  and  vice 
comfortable.  She  first  convinces  them  that  she  will  do  her  duty  by 
them  as  their  landlady,  and  then  exercises  the  moral  right  which 
she  has  thus  acquired,  and  which  they  do  not  fail  to  recognise,  to 
make  them  pay  their  rents  regularly,  and  otherwise  do  their  duty 
by  her.  If  the  relationship  between  landlord  and  tenant  is  of  this 
nature,  no  more  powerful  influence  exists  than  that  which  the  land- 
lord possesses  over  the  poor,  unless  it  be  that  which  exists  where  the 
relationship  is  commercial  and  not  moral  The  difference  is  that 
the  former  makes  for  the  good,  the  latter  for  the  evil.  In  the  one 
case  the  eyes  of  both  meet  on  rent  day,  with  a  consciousness  of 
mutually-unfulfilled  duty.  The  one  winks  at  the  derelictions  of 
the  other.  In  the  other  case  the  landlord's  eye  is  friendly  but 
firm  with  a  sense  of  rectitude,  and  there  is  no  flaw  in  his  relations 
to  which  the  tenant  may  appeal  for  excuse  or  defence. 
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II. — Sanitary  and  Social  Problems.  By  John  Honeyman, 
F.RLB.A.,  being  his  Opening  Address  as  President  of  the 
Sanitary  and  Social  Economy  Section. 


[Read  before  the  Society,  5th  December,  1888.] 


It  is  usoal  to  allow  a  President  in  his  Inaugural  Address  a 
considerable  amount  of  latitude,  and  I  feel  that  I  shall  need  your 
most  kind  indulgence  in  this  way,  however  carefully  I  may  limit 
the  scope  of  my  remarks.  For  the  subjects  which  properly  come 
under  the  cognisance  of  this  Section,  which  are  strictly  connected 
with  sanitation  and  social  economy,  are  at  once  so  important,  so 
railed,  and  so  multitudinous,  that  it  is  extremely  dif&cult  to  make 
a  selection ;  and  I  am  not  content  merely  to  review  what  has  been 
done  in  the  past ;  I  desire,  rather,  to  direct  your  attention  to  points 
which  immediately  concern  us,  and  which  must  be  dealt  with  in 
the  near  future,  my  primary  object  being  to  arouse  fresh  interest 
in  these,  and  so  to  stimulate  the  members  of  this  Section  to  greater 
activity  in  the  work  of  elucidating  sanitary  and  social  problems 
and  giving  them  a  practical  turn.  For  it  is  undoubtedly  true  and 
a  melancholy  fact  that,  notwithstanding  all  the  light  which  has 
been  thrown  upon  such  subjects  in  recent  years,  all  the  powerful 
appeals  which  have  been  made  to  the  intelligence^  the  patriotism, 
the  philanthropy,  and  even  the  selfishness  of  men,  the  progress  of 
amelioration  is  still  slow  and  fitful,  and  the  continued  apathy  and 
ignorance  of  the  general  public  lay  a  heavy  burden  of  responsibility 
on  the  members  of  such  a  Society  as  this,  whose  members  profess  to 
understand  what  the  well-being  of  the  community  requires,  and  to 
realise  the  consequences  of  indifference;  Having  regard  to  these 
ciroumstances,  it  is  evident  that  the  interference  of  such  an 
infiuential  Society  as  ours  in  active  sanitary  and  social  legislation 
is  not  merely  justified  but  required  by  a  due  recognition  of  our 
responsibilities — responsibilities  self-assumed,  no  doubt,  but  not  the 
less  on  that  account  real  and  onerous.  We  have,  it  must  be 
admitted,  not  been  entirely  negligent  of  these  in  the  past,  although 
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we  have  occasionally  relapsed  into  a  kind  of  moribund  state.  We 
have  done  good  service  both  in  an  educative  and  a  legislative  way, 
and  if  the  effect  be  difficult  to  trace,  it  by  no  means  follows  that  it 
has  been  insignificant.  One  thing  at  least  I  do  not  hesitate  to  say, 
which  is  that  the  best  advice  our  law-makers  have  had  in  connection 
with  that  ponderous  measure,  till  within  the  last  few  weeks  still 
dragging  its  cumbrous  bulk  through  Parliament — the  Burgh  Police 
and  Health  Bill — has  proceeded  from  this  Society ;  and  although 
our  advice  as  to  a  new  Health  Act  for  Scotland  has  not  been  taken, 
it  app€»Lrs  to  me  that  if  we  are  still  satisfied,  as  no  doubt  we  are, 
that  it  was  founded  on  reason  and  necessary  for  the  well-being  of 
the  community,  we  ought  by  all  means  to  press  it  still  upon  the 
notice  of  those  in  authority.  I  can  hardly  doubt  that  we  would 
do  so  now  with  a  better  chance  of  success  than  formerly,  for  not 
only  have  the  anomalies  of  our  Health  Acts  become  more  apparent^ 
but  we  have  at  present  in  office  a  Scottish  Secretary  who  has  given 
abundant  proof  of  his  readiness  to  receive  and  to  weigh  with  im> 
partiality  representations  on  such  questions. 

You  will  remember  that  one  of  your  recommendations  was  that 
the  Burgh  Police  and  Health  Bill  should  be  divided  into  three 
different  measures  :  A  Police  Act,  a  Health  Act,  and  a  Building 
Act.  This  division  was  first  suggested  by  the  Glasgow  Institute 
of  Architects,  when  the  Glasgow  Corporation,  in  1882,  drafted  a 
"  a  hodge-podge "  Bill,  which  they  were  induced  to  abandon  by 
Lord  Advocate  Balfour,  on  the  ground  that  he  was  introducing  a 
general  measure  of  similar  scope  and  character,  which  would  give 
them  all  they  wanted.  That  Bill  has  not  yet  become  an  Act — it 
is  the  same  old  perennial,  clumsy  measure  to  which  successive 
Lords  Advocate  have  affectionately  clung,  even  unto  the  present 
day,  and  which  has  in  the  meantime  been  withdrawn.  If  Lord 
Provost  Ure  and  his  Council  had  listened  to  the  representations 
of  the  Glasgow  Institute  of  Architects  there  cannot  be  a  shadow 
of  doubt  that  a  Police  Act  and  a  Building  Act  would  have  been 
passed  long  ago,  and  most  probably  a  Health  Act  also.  But  it 
took  our  Town  Council  several  years  to  see,  or  at  least  to  acknow- 
ledge, that  the  course  recommended  by  the  Institute  was  rights  and 
by  that  time  one  Lord  Advocate  after  another  had  pledged  himself 
to  carry  through  the  Bill  as  it  stood.  Nothing  has  astonished  me 
more  in  this  connection  than  to  find  that  men  like  Mr.  J.  B.  Balfour 
and  the  late  Lord  Advocate,  now  Lord  Justice-Clerk — accustomed 
not  merely  to  sift  facts,  but  to  forecast  their  bearings — have  failed 
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to  realise  that  the  passing  of  the  present  Bill,  with  its  utterly 
inadequate  Health  and  Building  regulations,  would  simply  mean 
the  postponement  indefinitely  of  any  satisfactory  legislation  on 
these  subjects.  Once  more  we  have  an  opportunity  of  letting  our 
voice  be  heard  on  this  subject,  and  we  may  now,  perhaps  with 
considerable  prospect  of  success,  address  the  new  Lord  Advocate 
before  he  commits  himself  to  any  special  line  of  action.  The 
apathy  of  the  various  corporations  is  remarkable.  It  almost  seems 
OS  if  they  were  afraid  that  a  Health  Act  would  interfere  with 
their  patronage— would  prevent  them,  for  example,  giving  the 
lucrative  appointment  of  Sanitary  Inspector  to  a  common  police- 
man, in  terms  of  Lord  Advocate  Balfour's  Bill ! 

Another  matter  in  which  we  have  more  recently  taken  an  in- 
terest is  the  regulation  of  burying-grounds,  and,  as  intimately 
connected  with  this  subject,  the  general  question  of  the  disposal 
of  the  dead,  more  particularly  by  cremation.  It  has  always  seemed 
to  me  surprising  that,  in  this  age  of  blast  furnaces  of  every  variety, 
the  idea  of  consigning  our  dead  to  one  did  not  occur  many  years 
ago,  and  that  we  should  only  now  be  giving  practical  effect  to  it 
in  a  tentative  fashion.  It  is  a  remarkable  illustration  of  the 
power  of  sentimentality,  which  in  this  case  has  been  able,  with 
some  aid,  no  doubt,  from  superstition,  to  make  reason,  expediency, 
and  science  kick  the  beam.  I  attribute  the  slight  turn  in  the 
scale  observable  lately  chiefiy  to  the  waning  power  of  super- 
stition. There  are  many  indications  of  the  vast  change  which  has 
occurred  in  Scotland  in  this  respect  within  the  last  quarter  of  a 
century,  and  I  greatly  mistake  the  character  of  my  fellow-country- 
men if,  having  once  recognised  the  falsehood  of  cherished  notions, 
they  do  not  speedily  emancipate  themselves  from  their  thraldom. 
Perhaps  it  is  not  wonderful  that  men  who  believed — as  almost 
every  Scotchman  believed  forty  years  ago — that  every  atom  of  the 
human  body,  without  loss  of  identity,  but  with  the  added  attribute 
of  incorruptibility,  was  destined  to  be  preserved  and  utilised  in 
another  sphere,  should  shrink  firom  the  deliberate  destruction  of 
these  atoms  by  such  a  summary  process  as  cremation.  But  that 
superstition — a  belief  in  the  resurrection  of  the  body  as  set  forth 
in  creeds  and  catechisms — is  fast  dying  out.  There  are,  it  is  to 
be  hoped,  comparatively  few  intelligent  men  who  still  cling  to  it, 
and  there  are  thousands  now  for  one  in  former  times  able  to  ap- 
preciate the  fact  that  by  burial  the  human  body  is  as  certainly 
and  as  .effectually  destroyed  as  by  cremation;  so  that  the  only 
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remaining  figment  which  can  be  imagined  as  influencing  even  the 
most  orthodox  is,  that  in  the  one  case  he  is  not  responsible  for 
what  happens  to  the  atoms;  he  commits  them  to  the  grave  in  the 
sure  hope  that  they  will  be  preserved  and  brought  together  again; 
— in  short,  he  throws  the  whole  responsibility  on  the  Almighty  ; 
whereas,  in  the  other  case,  he  accepts  the  responsibility  himself, 
and  the  sure  and  certain  hope  dissolves  and  vanishes  in  the  fumes 
of  the  crematory.  But  even  this  idea  must  cease  to  trouble  the 
weakest  brother  so  soon  as  he  recognises  the  fact  that  the  one 
course,  producing  precisely  the  same  results  as  the  other,  involves 
precisely  the  same  responsibility,  and  in  no  respect  whatever  in- 
creases the  difficulty  of  the  expected  miracle. 

There  is  absolutely  no  religious  question  involved,  nor  any 
healthy  sentiment  except  that  conservative  sentiment — within  cer- 
tain limits  worthy  of  all  respect — ^which  leads  us  to  venerate  and 
perpetuate  time-honoured  customs,  especially  when  they  are  in  any 
way  associated  with  the  memory  of  those  we  have  loved  and  lost. 
But,  gentlemen,  while  I  own  to  being  myself  influenced  greatly 
by  what  may  be  called  the  archaeological  sentiment,  it  appears  to 
me  that  there  are,  as  I  have  just  hinted,  certain  limits  to  its 
legitimate  sway,  beyond  which  subserviency  becomes  synonymous 
with  prejudice.  Beyond  that  limit  sentiment  must  not  intervene, 
that  is  to  say,  beyond  the  point  where  common-sense  and  sentiment 
come  into  conflict^  where  it  is  evident  that  utility,  health,  and  the 
general  well-being  of  the  community  must  be  sacrificed  if  sentiment 
is  to  prevail  Now  in  the  case  of  cremation  the  issue  is  clear  and  un- 
equivocal ;  and  what  I  think  makes  the  early  success  of  the  move- 
ment in  Scotland  likely  is  this,  that  we  are  not  an  ultrarsenti- 
mental  people;  and  if  we  be  still  in  some  things  "too  superstitious," 
we  are  ever  more  ready  than  our  brethren  in  the  South  to  enter 
upon  a  new  course  which  is  obviously  right  and  beneficial,  brush- 
ing aside  remorselessly  old  prejudices  and  preconceptions.  On 
these  grounds  I  believe  we  may  anticipate  a  more  rapid  develop- 
ment of  cre&ation  here  than  in  England,  which  has  got  the  start 
of  us,  and  the  change  will,  I  am  sure,  be  welcomed  by  all  who  are 
interested  in  sanitary  science.  The  action  which  during  the  past 
session  this  Section  took  with  reference  to  burial  regulations,  and 
the  graphic  and  ghastly  statements  of  Dr.  Duncan,  Dr.  Christie, 
and  others,  abundantly  demonstrate  the  need  of  reform,  speedy 
and  drastic,  which  is  surely  within  our  reach,  if  we  could  but  per- 
suade men  to  think  sometimes  of  what  happens  when  the  *•  narrow 
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house"  is oyercrowded,  and  to  look  the  plain  facts,  the  foul  reality, 
in  the  face.  Imagination  here  should  prove  an  effective  antidote 
to  sentiment. 

There  is,  alas !  a  too  close  connection  between  our  overcrowded 
burial  grounds  and  the  overcrowded  dwellings  of  the  poor.  This 
was  clearly  demonstrated  by  our  President  in  the  admirable 
address  with  which  he  opened  this  session,  and  which  no  one,  I  am 
sure,  could  listen  to  without  emotion.  It  was  a  clear,  dispassionate 
statement  of  fact,  and  Dr.  Russell  has  once  more  laid  us  under  a 
debt  of  obligation  by  his  careful  investigation  of  the  connection 
between  small  houses  and  high  death-rates.  But  in  this  case  it  is 
almost  as  well  for  us  if,  looking  beyond  these  cold  facts  and 
statistics,  we  fail  to  realise  their  full  pathetic  significance.  The 
tale  of  these  **  ticketed  "  houses — the  abject  poverty,  cold,  hunger, 
sickness,  and  death,  not  of  one  poor,  struggling,  honest  household, 
but  of  thousands,  and  the  vice,  the  crime,  and  deepest  depth  of 
misery  of  thousands  more,  are  something  too  frightful  for  con- 
templation, and  yet  too  directly  personal  to  be  ignored.  It  is 
difficult  to  imsigine  any  man  with  sensibilities  so  blunted — *<with 
soul  so  dead,"  that  he  should  not  recognise  and  acknowledge  the 
claim  which  these  poor  people,  these  fellow-citizens,  have  upon  him 
orf  help.  Yet  public  apathy  continues,  the  only  intelligible  explana- 
tion being  that,  while  the  great  majority  of  the  better  classes  have 
no  conception  of  the  existing  horrors,  those  who  have  are  paralysed 
by  a  sense  of  the  magnitude  of  the  evil,  and  the  seemingly  in- 
superable obstacles  which  prevent  amelioration. 

Some  years  ago  a  good  deal  of  harm  was  done  by  the  late  Dr. 
Farr's  want  of  discrimination  in  dealing  with  statistics  which, 
he  held,  proved  that  the  rate  of  mortality  depended  on  the 
density  of  population.  This  seemed  to  confirm  the  erroneous 
theory  which  lay  at  the  root  of  our  own  City  Improvement  Scheme, 
and  against  which  I,  among  others,  protested  at  the  time  of  its 
inception — namely,  that  the  dispersion  of  the  population  over  a 
wider  area  was  the  best  means  of  securing  the  proper  housing  of 
the  poor.  This  view  was  at  once  superficial  and  fallacious  It 
was  superficialy  because  it  ignored  the  fact — recorded  in  the  report 
of  the  Royal  Commission  on  the  Housing  of  the  Working-Classes — 
that  the  root  of  the  evil  is  to  be  found  in  "  the  poverty  of  the 
poor."  That  is  the  depth  below  the  surface  which  we  must  reach 
if  we  are  in  earnest— a  depth  so  dark,  so  mysterious,  so  beset  with 
difficulties  as  to  bid  the  boldest  pause.     It  wqa  fallacious,  because 
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it  attributed  to  density  of  population  a  result  due  to  concomitant 
but  absolutely  independent  causes.  There  is,  in  fact,  no  necessary 
connection  between  density  of  population  and  a  high  death-rate. 
Dr.  Russell  brings  us  much  nearer  the  truth  when  he  shows  us  the 
connection  between  small  houses  and  high  death-rates,  although, 
as  he  himself  acknowledges,  even  this  only  brings  us  a  step  nearer 
the  real  causes  of  mortality  in  crowded  districts — poverty,  starva- 
tion, vice,  disease,  and  foul  air  in  overcrowded,  badly-planned 
houses.  This  is  strikingly  illustrated  by  the  comparison  which  he 
made  between  the  state  of  matters  in  St.  RoUox  and  Bridgegate  dis- 
tricts, having  practically  the  same  proportion  (fully  83  per  cent.)  of 
one-  and  two-room  houses.  Dr.  Russell*  finds  that,  whereas  in  the 
St.  Rolloz  district  the  deaths  were  at  the  rate  of  23  per  thousand, 
in  Bridgegate  the  rate  was  42 — the  difference  being  (no  doubt 
correctly)  attributed  not  to  greater  overcrowding,  but  to  the  bad 
arrangement  of  the  houses  and  the  greater  degradation  of  the 
population.  There  are  special  difficulties  in  the  way  of  converting 
houses  of  a  good  class  into  houses  of  the  lowest  class  with  a  due 
regard  to  sanitation,  and,  as  the  authorities  have  no  control  over 
the  converters,  who  are  simply  actuated  by  a  desire  to 
draw  as  much  rent  as  possible  from  their  property,  in  many 
cases  knowing  little  and  caring  less  for  sanitary  requirements, 
there  is  no  wonder  that  so  large  a  proportion  of  the  23,000 
"  ticketed  "  houses  should  be  unfit  for  human  habitation.  Dr. 
Russell  exhibited  some  typical  examples  of  how  this  species 
of  conversion  is  effected,  and  I  may  incidentally  refer  to  one 
of  them  as  a  good  illustration  of  a  defect  in  house-planning, 
which  very  few  recognise  as  such.  The  plan  showed  an  oblong 
room,  with  the  door  near  the  middle  of  one  side  and  the  fire-place 
opposite  it,  a  window  at  one  end  but  no  opening  at  the  other. 
The  effect  of  this  arrangement  is  that  the  space  between  the  fire- 
place and  the  blank  end-wall  will  remain  entirely  unventilated. 
Dr.  Russell  pointed  this  out,  but  it  is  really  no  easy  matter  to 
convince  people  that  it  is  possible  to  pass  a  sufficient  supply  of 
fresh  air  through  a  room  without  ventilating  it  at  all.  It  is  one 
of  those  sanitary  facts  which  requii*e  to  be  repeated  over  and  over 
again,  and  dinned  into  people's  ears,  in  order  that  it  may  receive 
the  attention  which  it  deserves.  Of  course,  it  is  quite  clear  to  any 
one  who  will  take  the  trouble  to  think  of  it,  that  the  only  exit  for 
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air  being  the  chimney,  and  the  onlj  inlets  the  vindow  and  door, 
it  is  poBBible  to  have  the  one  half  of  the  room  pretty  well  venti- 
lated, while  in  the  other  half  the  air  is  hardly  disturbed.  But 
the  probability  is  that  in  actual  practice  the  window  would  be 
carefully  closed  and  the  whole  supply  of  fresh  air  would  enter  by 
the  door.  From  this  it  would  go  direct  to  the  fire-place  without 
perceptibly  affecting  the  condition  of  the  air  above  the  level  of 
the  fire-place  lintel,  even  over  the  area  of  the  room  which  it 
traverses,  the  fresh  air  most  likely  being  admitted  chiefly  under 
the  door.  Gentlemen,  most  of  you,  I  have  no  doubt,  understand 
all  this  as  well  as  I  do  myself  but  it  is  extraordinary  how  many 
people  do  not  understand  it,  or  who  act  as  if  they  did  not,  and 
who  regard  these  atrial  cesspools  with  perfect  indifference. 

These  foul  air  accumulators  are  of  two  kinds,  either  lateral,  as 
in  the  case  under  notice,  a  variety  most  common  in  old  converted 
houses ;  or  vertical,  as  in  houses  of  a  superior  class,  where  ceilings 
are  high  in  relation  to  the  floor  areas,  and  there  is  little  to  choose 
between  them.  That  is  a  fact  which  many  seem  to  doubt,  the 
popular  ndtion  being  that  a  high  ceiling  is  sure  to  make  a  whole- 
some room.  This  is  a  mischievous  fallacy,  but  I  can  only  find 
time  to  say  a  few  words  about  it  now.  Let  us  take  a  '<  ticketed '' 
house  of  about  the  average  capacity,  1050  cubic  feet,  with  five 
inmates,  and  consider  how  it  will  fare  with  them  if  their  foul-air 
accumulator  is  of  the  lateral  or  vertical  type.  In  the  one  case  we 
may  assume  that  the  room  will  be  12  ft.  X  12  ft  X  7  ft.  3  in.  high, 
and  in  the  other  10  ft.  x  10  ft.  X  10  ft.  6  in.  high.  In  both  cases 
the  inmates  would  only  have  210  cubic  feet  each,  and  even  with 
this  small  allowance  it  would  be  possible,  with  the  aid  of  a  good- 
going  vent  and  a  proper  disposition  of  the  inlets,  to  secure  healthy 
conditions  if  the  inmates  got  the  use  of  the  freeh  air  before  it 
reached  the  chimney*  But  in  the  cases  supposed  they  cannot 
possibly  do  so  fully,  or  even  approximately;  and  to  whatever 
extent  the  fresh  air  passes  up  the  vent  unused,  that  is  to  say,  un- 
breathed,  in  like  proportion  must  the  used  air  be  utilised  over  and 
over  again.  Now,  keeping  this  in  view,  let  us  imagine  our  poor 
inmates  in  bed,  and  consider  what  will  happen  in  their  respective 
dwellings.  In  the  first  the  door  will  be  opposite  the  fire-place, 
and  the  window  in  the  end  of  the  room.  In  the  opposite  end, 
beyond  the  door  and  the  fire-place,  there  will  be  sufiicient  space 
for  two  beds.  These  beds  will  be  under  the  level  of  the  chimney 
opening.     The  fresh  air  will  enter  partly  by  the  window  and 
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partly  by  the  door.  Passing  along  the  floor  for  the  most  part, 
and  across  the  room  near  the  level  of  the  ceiling  at  two  points — 
namely,  at  the  door  and  window  lintels,  a  considerable  proportion 
of  it  will  be  diverted  from  a  direct  course  by  the  impetus  of  the 
draught  from  the  window,  by  becoming  heated,  by  pursuing  the 
heated  exhalations  of  the  inmates,  and  by  obstructions  caused  by 
articles  of  furniture,  dec.  From  these  causes  it  is  evident  that  a 
considerable  proportion  of  it  will  circulate  through  the  room 
before  escaping.  It  is  also  evident  that  the  descending  current 
of  cold  air  from  the  top  of  the  door  must  constantly  draw  with  it 
a  proportion  of  the  foulest  air  next  the  ceiling.  Stagnation  in 
any  part  of  the  room  is  impossible,  and  it  would  appear  that  the 
lateral  accumulator  is  practically  annihilated  if  we  only  make  the 
ceiling  low  enough.  This  would  be  a  house  utterly  condemned 
by  oiir  Dean  of  Guild  Court,  and  prohibited  absolutely  by  the 
proposed  Glasgow  Police  Bill,  and  the  Burgh  Police  Bill,  if  these 
ever  became  law,  and  that  on  the  ground  that  the  ceiling  is  too 
low — the  very  thing,  as  we  have  seen,  which  makes  the  sanitary 
conditions  tolerable.  I  do  not  hesitate  to  say  thaf  it  would 
be  healthier  than  if  four  feet  were  added  to  the  height  of  the 
ceiling,  bringing  up  the  cubic  space  nominally  to  325  cubic  feet  to 
each  inmate,  but  giving  each  a  smaller  proportion  of  fresh  air  per 
minute,  a  larger  proportion  going  right  up  the  vent  unused.  But 
to  further  illustrate  this,  let  us  look  at  the  second  case,  having  a 
high  ceiling  and  the  same  cubic  capacity  as  in  the  first.  The  first 
difficulty  here  is  to  get  two  beds  into  the  room.  If  the  door  be 
near  the  corner  there  will  just  be  room  to  put  the  beds  in  two 
different  comers,  with  their  ends  towards  the  door,  but  when  so 
placed  their  inner  comers  would  touch  each  other,  so  that  access 
to  the  door  would  be  entirely  blocked,  and  it  would  be  necessary 
to  put  the  window  very  near  the  fire-place.  The  inmates  would 
probably  solve  the  difficulty  by  lying  on  the  floor ;  but  let  us 
suppose  that  they  get  into  their  beds  somehow,  so  as  to  be  in  the 
same  position  in  relation  to  the  floor  as  their  neighbours  in  No.  1, 
this  is  what  will  happen :  the  mass  of  air  above  the  level  of  the  door 
will  hardly  be  removed  at  all;  in  other  words,  about  two-fifths  of 
the  total  cubic  contents  of  the  room  will  be  kept  in  the  accumu- 
lator all  night,  a  considerable  proportion  of  it  passing  through  the 
lungs  of  the  inmates  continuously.  For  the  heat  and  breath  of  the 
inmates  will  cause  a  slight  circulation  of  fresh  air  in  this  wise:  the 
foul  air  as  it  cools  down  will  certainly  descend  everywhere  round 
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tlie  room,  close  to  the  wall,  except  over  the  fire-place;  part  of  this 
descending  current  will  be  carried  by  the  draught  from  the  door 
and  window  towards  the  fire-place,  but  being  warmer  than  the 
fresh  air  a  good  deal  of  it  will  rise  again,  and  some  will  go  up  the 
chimney.  But  there  will  be  nothing  to  check  the  current  down 
the  two  quiet  comers  where  the  bed-heads  are  ;  the  high  cold  wall 
will  accelerate  its  downward  course,  and  it  is  all  needed  to  replace 
the  air  expelled  from  the  lungs  at  the  level  of  the  beds  ;  it  is  not 
required  at  a  lower  level,  in  fact,  below  that  there  is  constantly  a 
stratum  of  purer  air  at  a  lower  temperature,  on  which,  therefore, 
the  foul  air  floats,  as  oil  upon  water.  In  these  circumstances  it  is 
conceivable  that  none  of  the  fresh  air  entering  the  dwelling  is 
used  by  the  inmates,  and  that  they  simply  breathe  all  night  over 
and  over  again  the  same  air,  nominally  about  210  cubic  feet  each, 
but  in  reality  only  about  half  that  quantity. 

This  digression  has  occupied  more  time  than  I  intended,  but  it 
refers  to  a  most  important  practical  point  constantly  overlooked 
in  the  ventilation  of  apartments  great  and  small,  inhabited  by  the 
wealthiest  as  well  as  by  the  poorest. 

Before  passing  from  this  subject,  the  dwellings  of  the  poor,  I  must 
remark  that  nothing  is  more  certain  to  aggravate  all  the  evils 
which  we  at  present  deplore  than  the  erection  of  dwellings  for  the 
working-classes  by  our  Corporations ;  and  it  is  astonishing  to  me 
that  shrewd  business  men,  as  the  majority  of  our  Town  Council 
are,  fail  to  apprehend  the  futility,  and  the  danger  as  well,  of  at- 
tempting to  banish  inexorable  economic  laws  to  Saturn  or  anywhere 
else.     They  are  not  to  be  got  rid  of  at  pleasure,  and  when  violated 
they  exact  the  penalty  surely  and  remorselessly.     The  economist 
as  well  as  the  sanitarian  finds  it  necessary  to  repeat  constantly 
certain  elementary  truths  such  as  this,  chiefly,  I  believe,  because 
the  army  of  the  ignorant  is  for  ever  being  recruited,  and  partly 
because  people  don't  wish  to  understand  them  ;  but  whatever  the 
explanation  may  be,  his  duty  clearly  is  to  "  peg  away  "  at  them. 
On  this  principle,  although  I  have  publicly  referred  to  this  subject 
before,  I  must  do  so  again.     I  have  not  a  word  to  say  against  the 
buildings  erected  by  the  Corporation  in  the  Saltraarket.     I  agree 
with  Dr.  Russell  in  thinking  them  excellent  of  their  kind.     But 
some  of  our  Town  Councillors  seem  to  think  that  by  the  erection 
of  these  buildings  they   have  done  the  ignorant  architects   and 
builders  of  Glasgow  a  good  turn  by  showing  them  how  to  get  up 
dwellings  for  the  poor.     Now  that  is  an  absurd  mistake.     There 
Vol.  XX.  c 
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was  no  difficulty  in  designing  or  building  dwellings  quite  equal  to 
these  in  every  respect,  but  the  plain  £act  is  that  no  sane  builder 
would  do  anything  so  f  oolish,  even  if  he  were  in  the  lucky  position 
of  being  able  to  borrow  money  at  3|  per  centb  It  may  suit  the 
Corporation  to  erect  these  buildings  so  as  to  occupy  and  bring 
back  population  to  some  of  their  vacant  ground,  but  to  the  com- 
muuity,  apart  from  its  slight  interest  in  the  '*  Ck>mmon  Good," 
these  buildings  are  absolutely  of  no  use  either  as  models,  or  in  any 
other  way.  Let  us  consider  them  a  little — ^first,  negatively — as 
old  divines  used  to  say — and,  in  the  second  place,  positively. 

Firstly — They  are  not  dwellings  for  the  poor.  The  Corporation, 
with  all  Dr.  Russell's  facts  before  them  regarding  the  wretched 
condition  of  '*  ticketed  houses,"  their  faulty  arrangements,  and 
lamentable  death-rate,  might  have  been  better  excused  had  they 
attempted  to  show  by  their  building  operations  some  practical 
way  of  meeting  this  gigantic  evil.  A  model  block,  showing  how 
this  could  be  done  in  a  way  sufficiently  remunerative  to  tempt 
builders  to  imitate  it,  would  have  been  of  immense  value,  and 
could  not  have  been  objected  to  if  the  Corporation  pledged  them- 
selves not  to  erect  another.  This  will  be  more  apparent  when  we 
consider,  secondly,  the  positive  aspect  of  their  conduct. 

When  the  first  block  was  erected  it  was  to  be  a  model,  but,  as 
we  have  seen,  it  turned  out  to  be  a  model  which  no  sane  builder 
would  dream  of  imitating,  because  it  would  not  pay  him  to  do  so. 
In  the  face  of  that  fact,  the  Corporation  resolve  to  imitate  it 
themselves,  with  no  excuse  except  that  they  can  make  it  pay 
sufficiently  to  satisfy  tJiem.  It  is  evident  that  they  thus  enter 
directly  into  competition  with  the  builder,  in  circumstances  which 
put  anything  like  fair  competition  entirely  out  of  the  question. 
Now,  unfair  competition  inevitably  leads  to  monopoly,  and  I  know 
nothing  which  in  the  long  run  would  prove  more  injurious  to  the 
working-classes  than  a  building  monopoly.  The  Corporation  are 
bound  to  consider  not  merely  the  immediate  financial  results  to 
them,  but  also  the  consequences  which  must  follow  their  driving 
the  ordinary  builder  from  the  field,  in  the  shape  of  scarcity  of 
house  accommodation  and  of  increased  rents;  and  they  may  depend 
upon  it,  that  a  continuance  of  their  present  policy  will  surely  lead 
to  these  results.  At  the  annual  meeting  of  the  Kyrle  Society  last 
week  our  respected  Lord  Provost  made  some  eminently  sensible 
remarks  on  this  subject,  and  also  on  one-ix)om  houses,  which  I 
cordially  endorse.     If  the  Corporation  really  desire  to  benefit  the 
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workmg-cbuBee  in  thk  matter,  ibssr  sunpie  and  only  sa&  coarse 
is  to  give  uv  bniidui£:  deiinitelr.  and  to  sell  their  vacant  gramid 
at  piioeb  wiiicL  ordinarr  boiiden^  can  afford  to  par. 

But  a  mncL  wider  and  mare  di&coh  economic  quesdoin  is 
Eng^ested  by  the  lamentabk  condition  of  the  poor  in  all  ^jeax 
cities,  and  in  the  country  a£  welj — a  qoesnon  which  I  cannot 
venture  to  touch  ni»on  now.  bat  which  properly  comes  wiihin  the 
scope  of  oar  Section^  crignisance.  I  mean  the  p«at  and  interest- 
ing  qnestian  of  the  better  distribution  of  wealth.  Except  in  «o 
far  as  it  oantribute&  to  this  resali.  the  better  distribution  of  land 
is  a  matter  of  altogether  secrmdary  importance  :  but  it  seems  to 
appeal  more  directly  to  the  popular  fancy  and  interestcvi  dema> 
gogoes,  and  oertain  fiections  of  the  prea^  have  therefore  nuuie  the 
most  of  it.  TTe  i^eaDy  need — and  the  need  becomes  pressing — 
something  more  radical  stilL  something  which  sliall  affect  e%^ery 
class  of  Bocietv,  from  the  Mxrhest  to  the  lowest,  and  everr  varierv 
of  industry  and  commercje,  in  the  way  of  reguiating  the  distribu- 
tion  of  wealth,  so  that  it  fihh.il  conduce  to  the  greatest  good  of  the 
greatest  numi»er.  But  it  is  well  that  we  should  ever  remember 
that  it  is  vain  to  expect  that  anything  of  this  kind  has  the 
slightest  chance  of  success  if  it  either  violates  economic  laws  or 
in  any  d^ree  discourages  individual  enterprise.  It  can  never  be 
if  either  of  these  conditions  be  violated,  and  yet  I  venture  to 
express  the  opinion  that  the  accomplishment  of  this  great  means 
of  amelioratzng  the  condition  of  the  poorer  claases  is  not 
impracticable.  U  it  be  not,  then  there  is  no  use  railing  at  tlie 
'*  sweating  system,"  or  calling  for  legislative  interference  with  it. 
We  have  had  too  much  unwise  legislative  interference  with  trade 
already,  and  even  at  the  recent  anti-sweating  demonstration  here» 
Dr.Gamenm,  M.P.,  had  to  acknowledge  that  "*■  the  syst^n  had  been 
stimulated  by  the  operation  of  the  Factoiy  and  Public  Health 
Acts."  Tes,  and  it  must  be  further  stimulated  and  the  wretched 
condition  of  the  poor  assuredly  made  more  wretched  still  by  any 
further  legislation  which  does  not  go  to  the  root  of  the  matter. 
That  i4>parently  was  not  the  view  taken  by  the  meeting  to  which 
I  have  just  alluded.  A  Mr.  McLean,  from  Edinburgh,  pix>po8ed 
seven  different  varieties  of  interference,  one  of  which  was  a 
farther  extension  of  the  Factory  Acts,  the  othera  being  all  more 
or  less  restrictive  and  protective^  He  had  to  acknowledge  that 
some  of  them  might  reasonably  be  objected  to,  but  then  <*  for  that 
he  cared  not!"     Now,  it  is  just  this  kind  of  stupid  superficial 
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legislation  which  is  the  greatest  curse  to  the  poor.  I  am  perfectly 
sure  that  neither  Mr.  McLean,  nor  any  one  else  at  that  meeting, 
has  more  heartfelt  sympathy  for  the  poor  or  a  more  earnest  desire 
to  see  their  condition  improved  than  I ;  but  the  more  I  think  of 
it  the  more  I  feel  convinced  that  you  must  deal  with  poverty^  the 
root  of  all  grinding  '*  sweating  "  slavery,  not  by  diminishing  the 
chances  of  the  unhappy  victims  getting  any  employment  at  all, 
but  by  increasing  those  chances  by  the  combined  means  of  a 
greater  diffusion  of  money  and  enlightened  public  opinion.  There 
is  nothing  inconsistent  in  a  keen  Conservative  favouring  a  radical 
change  in  this  respect ;  at  all  events,  I  regard  the  claims  of  our 
terribly  down-trodden  poor  as  paramount,  and  my  complaint 
against  my  Radical  brethren  in  this  case  is,  not  that  they  go  too 
far,  but  that  they  go  astray^  and  belie  their  profession  and  their 
name  by  ignoring  altogether  fundamental  principles. 

I  need  hardly  point  out  that  as  you  cannot  increase  the 
wages  of  the  poor  by  throwing  difficulties  in  the  way  of  their 
getting  work,  no  more  can  you  facilitate  their  better  housing 
by  providing  them  with  dwellings  which  they  cannot  afford 
to  pay  for.  You  quite  as  certainly  add  to  their  woes  by  the  one 
course  as  by  the  other.  It  is  a  strong  conviction  of  this  which 
has  led  me  more  than  once  to  protest  against  the  imposition  of 
such  restrictions  on  buildings  as  have  tended  to  keep  the  land 
belonging  to  the  Improvement  Trust  vacant,  and  hindered  the 
erection  of  dwellings  of  the  humblest  class.  While  so  large  a 
proportion  of  the  poorer  classes  continue  in  their  present  abject 
condition,  it  is  the  height  of  folly  to  do  anything  which  will  have 
the  effect  of  burdening  them  with  heavier  rents.  We  may  be 
able  to  effect  many  improvements  which  cost  nothing,  and  our 
sanitary  authorities  in  Glasgow  and  other  large  cities  have  done 
much  commendable  work  in  this  way ;  but  such  interference  must 
not  be  carried  beyond  the  rigid  limit  I  have  indicated,  it  must  not 
increase  the  cost  of  the  dwelling,  or  we  do  our  poor  brethren  far 
more  harm  than  good.  Under  present  social  conditions,  then, 
there  are  two  things  almost  equally  essential  to  the  well-being  of 
the  poor  :  First,  That  they  do  not  get  better  houses  than  they  can 
afford  to  pay  for  at  less  than  a  remunerative  rent ;  and,  Second, 
That  nothing  should  be  done  by  local  authorities  to  diminish  or 
hinder  the  supply  of  houses  suitable  to  the  circumstances  of  the 
poor,  that  is  to  say,  so  cheaply  constructed  that  the  poor  can  afford 
to  pay  remunerative  rents  for  them.     It  seems  impossible  to  drive 
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tlie  wyjiMiir  faHacr  out  of  sane  peopie  s  headbs  that  too  am 
bmnieii  Lmdlonis  witlioiit  burdening  their  tenants.  It  matters 
not  who  pajB  the  mcner  in  the  fiist  instance,  it  will  nerer  be  paid 
by  an jbodj  who  does  not  see  his  wa j  to  get  it  out  of  his  tenants. 

In  the  due  reoognidon  of  this  lacx  and  of  the  limitations  just 
mentioned  we  hare  the  secret  of  Miss  OctaTia  Hill  s  success. 
That  ladT  and  her  noble  band  <rf  associates  hare  done  more  to  im- 
prore  the  condition  of  the  homes  of  the  poor  than  any  other 
oiganisation :  and  the  reason  is  not  £ar  to  se^  Miss  Hills 
fundamental  principle  is  that  the  houses  mugi  pay^  and  she  never 
violates  that  principle  in  order  to  make  changes  which  she  thinks 
Terj  desirable,  howeTer  anzions  she  may  be  to  do  sa  She  knows 
well  the  enonnons  advantage  to  the  poor  of  low  rents,  and  has 
proved  that  amelicHration  depends  even  more  on  good  management^ 
order,  and  cleanliness,  and,  above  all,  on  the  co-operation  of  the  poor 
themselves,  than  on  stmctoral  arrangements. 

Here  we  have  trae  philanthropj  pressing  the  inexorable  laws 
of  political  economy  into  its  service,  and  therefore  saooessfoL 

We  must  earnestly  hope  that  the  Kyrle  Society  may  be 
encouraged  to  enter  upon  "a  similar  work  here.  I  tbink  there 
can  be  little  doubt  that  if  they  adhere  closely  to  Miss  Hill's 
method  they  will  succeed,  but  I  fear  they  must  aim  at  obtaining 
from  their  property  more  than  four  per  cent.  Miss  Hill  obtains 
five  per  cent,  after  paying  all  expenses,  including  the  usual 
commisdon  for  &ctorage;  and  if  that  is  possible  in  London,  there 
ought  to  be  no  difficulty  about  it  here,  and  it  would  no  doubt  go 
far  to  insure  the  steady  development  of  the  greatly-needed  and 
most  praiseworthy  work. 

I  must  now  bring  these  remarks  to  a  close,  but  I  am  very 
unwilling  to  do  so  without  some  reference  to  what  has  been 
called  "The  Sewage  Problem,''  which  has  within  the  last  few 
days  been  once  more  brought  prominently  before  us  by  Mr. 
Young,  the  Inspector  of  Cleansing.  Mr.  Young's  proposal  is  pro- 
bably the  best  which  has  been  suggested.  It  is,  in  my  opinion, 
the  best  non-precipitation  scheme ;  but  I  must  not  discuss  it  now. 
All  I  wish  to  do  in  the  few  minutes  still  at  my  disposal  is  to 
remove  a  misapprehension  regarding  this  problem,  which  I  know 
has  a  very  wide-spread  influence.  I  wish  to  make  it  perfectly 
plain  that  this  is  not  a  sanitary  problem.  It  does  not  come  under 
our  notice  because  we  are  the  Sanitary  Section,  but  entirely 
because  we  are  the  Social  Economy  Section.     It  is,  in  short,  purely 
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an  eocnuNiiic  problem.  It  is  thirty  j^i^jn  since,  in  a  p^per  read 
belbfv  tiie  Architectaral  Society,  I  endeavoured  to  convince  my 
fdknr-citisens  of  this  same  £act,  but  during  all  these  years  proofs 
of  the  &ct  have  been  accumulating.  We  have  had,  for  example, 
the  careful  investigations  into  the  condition  c^  the  air  in  different 
pans  d  Gla^ow  by  a  Committee  of  this  Society  and  the  testimony 
of  sach  men  as  Professor  Crairdner  and  the  late  Dr.  Angus  Smith. 
We  have  had  the  annual  testimony  of  the  registration  of  deaths 
in  the  different  districts,  and,  lastly,  we  have  had  the  remarkable 
fiict  that^  notwithstanding  the  enormous  increase  in  the  quantity 
of  sewage  thrown  into  the  river,  the  death-rate  of  the  city  has 
gradually  fallen  from  something  like  35  per  1,000  to  the  -very 
satisfactory  rate  of  1 7. 

In  view  of  these  facts,  it  appears  to  me  to  be  perfectly  absurd 
to  say  that  the  general  health  of  the  community  is  affected  by  the 
condition  of  the  river.     Why,  then,  should  the  citizens  be  asked 
to  pay  a  large  sum  of  money  for  its  purification?      Only  one 
satisfactory  answer  to  this  is  possible — ^namely,  that  the  operation 
would  be  remunerative,  that  we  would  thereby  turn  our  sewage 
to  profitable  account  instead  of  wasting  it.     But  how  does  the 
matter  actually  stand)    According  to  this  very  reasonable  and 
economical  scheme  of  Mr.  Young,  the  ratepayers  of  Glasgow  would 
be   saddled   with    an    annual   deficit  of   upwards  of   £44,000 ! 
And   who  are   the  ratepayers?     I  need  not  remind   vou   how 
large  a  proportion  of  the  rates  in  Glasgow  comes  out  of  the  pockets 
of  the  working-classes.  It  is  they  who  would  have  to  pay  the  greater 
part  of  this  sum,  for  which  they  would  get  absolutely  nothing  in 
return.     In  contrast  with  that  result  only  imagine  what  £44,000 
per  annum  might  do  for  us  if  we   left  '*  the  sewage  problem '' 
unsolved.     Five  years  of  it  would  solve  several  other  problems  in 
which  the  working-classes  are  very  much  interested  indeed.     They 
would  give  us  a  respectable  library,  a  museum,  a  school  of  art,  a 
technical  college,  and  another  park — substantial  and  permanent 
advantages,  in  the  enjoyment  of  which  the  five  years  of  heavy 
taxation  would  soon  be  forgotten.     The  economist,  and  especially 
the  social  economist,  must  be  satisfied  that  he  gets  full  value  for 
what  he  spends,  and  when  a  proposal  to  spend  so  large  a  sum  as 
£44,000  per  annum  is  made  there  should  be  no  difficulty  in  stat- 
ing categorically  the  benefits  which  are  thereby  to  be  obtained. 
Health  is  not  one  of  these — what  is  ?     It  can  surely  be  specified 
and  appraised.     I  must  confess  that  I  have  searched  for  it  in  vain 
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III. — Memoir  of  Mr,  James  Sellnrs^  Architect.     By  A.  Lindsay 
Miller,  Secretary  of  the  Architectural  Section. 


[Read  before  the  Society,  5th  December,  1888.] 


It  is  fitting  that  the  work  of  one  so  eminent  in  his  profession  as 
the  late  James  Sellars  should  not  pass  away  from  our  midst 
without  some  notice;  for  this  purpose,  at  the  desire  of  your 
Council,  this  short  memoir  has  been  prepared. 

Mr.  James  Sellars  was  bom  on  the  south  side  of  our  city  on 
December  2nd  in  the  year  1843,  and  educated  at  a  school  in  the 
neighbourhood.  After  the  usual  preliminary  education,  at  the 
early  age  of  thirteen  years,  he  entered  as  an  apprentice  the  office 
of  Mr.  Hugh  Barclay  (now  of  the  firm  of  H.  &  D.  Barclay),  with 
whom  he  continued  seven  years.  During  his  apprenticeship  Mr. 
Sellars  was  an  eager  student  in  the  profession  which  he  had  adopted, 
taking  advantage  of  every  opportunity  of  evening  study  after  the 
work  of  the  office.  By  the  advice  of  Mr.  Barclay  he  attended  the 
School  of  Design,  and  several  scholarships  which  he  gained  enabled 
him  to  meet  the  expense  connected  with  his  studies.  He  also 
attended  the  classes  of  the  late  Mr.  Robertson,  artist,  so  that  he 
might  become  a  skilful  colourist.  When  the  Society  of  Archi- 
tects instituted  their  system  of  prizes  for  the  best  drawings  by 
apprentices,  Mr.  Sellars  carried  off  the  first  prize  for  his  drawings 
of  the  front  of  the  Hunterian  Museum  (then  situated  in  rear  of 
the  old  College  in  High  Street),  the  able  architect  of  our 
Municipal  Buildings  in  George  Square  being  second.  He  was 
afterwards  three  years  under  Mr.  James  Hamilton,  whom  leaving, 
he  was  employed  in  the  office  of  Mr.  Campbell  Douglas,  and  at 
this  time  he,  we  may  say,  "  won  his  spurs "  by  carrying  off 
successfully  in  a  competition  the  work  of  erecting  the  Stewart 
Memorial  fountain  in  the  West-End  Park.  This  was  a  great 
effort  for  such  a  young  man,  since  pitted  against  him  were  some 
of  the  leading  architects  in  the  city.  But  the  great  beauty  of  his 
design,  both  in  form  and  colour,  and  its  exquisite  draughtsmanship, 
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cr  lisfr  meciiBia^ji^  srrk  of  c:uc*iirmr  auq  &  s.x::r«  j«;i£»««^  ^7. 
litt  frcfttzsacn.  of  xiieir  romppiznTe  crkwii^pv     T2i2>  a(«si4rL  <c  Mr. 

Kuzei^  azii  xbe  voczctt  ]iieni:*er&  of  Uie  privessdoin  w  iziot^bit^ 
u>  Mr.  SellKis  ice-  sbo^vicxr  xhtm  hcfw  ba&i;i^4.1.  ADd  at  iho  ^^mdc 
UBe  vsefiil.  cim'vii^rB  coiLjd  be  juvuhiofid.  I  av>  xk4  Jists^m  tw^ 
muai  whfs.  I  sar  xhai  trcBn  iLis  tiiDe  a  JT^oftX  impn^TeuM^r^t  in  libe 
Icm  cf  artiitacTEtr^  draviii£rs  uxi  p^jw*;  sa>d  ihjrt  lii^^ 
due  to  tiis  earlx  vork,  tc^^jeiber  viiii  thai  vi  h:s  <«rbcsr 
yemis  in  3ftr.  Doxzciass  omce.  I  do  cot  besitate  to  a^nu. 

After  being  vrtb  2Jr.  Doti^Ibs  a  ycau*  or  s^  be  was  assosimvi  as  a 
partner,  ard  be  &:on  aciieTed  for  hiiiis>elf  a  positii\n  vhioK  ti'.l 
his  deaxb.  was  erer  increasm^:  in  impartance^  *'  Tbere  m^as  no 
falling  faacky  bis  name  became  familiar  in  our  mouths  as  houseboid 
words ;  be  was  sroken  of  eveiywbere :  bis  works  were  s}xtken  of > 
not  oniT  here,  but  in  LondaQ.'"  He  crowded  into  the  few  T«urs 
he  lired  the  woik  of  a  long  and  busy  life.  The  capacity  of  taking 
troable  Mr.  Sellais  had  in  a  high  degree ;  in  bis  buildings  then" 
was  nothing  too  small  to  receive  attention;  from  the  careful 
planning  of  the  general  structure  down  to  the  minor  dttings — all 
were  designed  and  arranged  with  equal  care.  When  many  a  one, 
worried  as  he  must  have  been  with  the  numerous  calls  on  his  time 
and  brain,  would  haTe  saved  himself  by  selecting  articles  already 
made,  he  rarely  sought  this  relief ;  all  must  be  in  harmony,  each 
article  appropriate  to  its  surroundings,  and  he  thought  no  time 
misspent  if  this  object  were  attained.  When  the  pressure  of  work 
was  great,  and  his  time  at  the  office  too  much  broken  in  upon,  he 
worked  at  home,  where  he  had  a  room  fitted  up  for  the  purpose, 
and  where  he  could  in  peace  and  quiet  mature  his  ideas,  and 
overtake  the  demands  of  business.  Along  with  the  capacity  for 
work  was  united  a  thorough  knowledge  of  form,  and  a  keen 
perception  of  the  beautiful.  Instinctively  he  seemed  to  select  the 
best,  and  his  power  as  a  draughtsman  enabled  him,  with  com- 
parative ease,  to  produce  it  with  his  pencil  or  brush.  Accompanying 
these  qualities,  he  had  what  is  rarely  joined  to  them,  great 
administrative  capacity:  he  could  not  only  design,  but  could 
weigh  the  cost  and  restrain  his  pencil  when  necessary.      In 
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designing,  all  styles  seem  to  have  been  alike  to  him ;  and  vrhen 
for  the  time  he  adopted  a  particular  style,  he  was  quite  at  home  in 
it.  Is  it  Qothic  f  take  his  Hillhead  and  Queen's  Park  Established 
Churches.  His  Greek  is  pure  and  sweet,  as  exemplified  in  St. 
Andrew's  Halls  and  Anderston  Free  Ohurch.  The  Renaissance 
is  shown  in  the  New  Club,  the  Amicable  Insurance  Society 
Buildings,  and  the  Herald  Office;  and  one  would  have  thought  his 
life-study  had  been  Moorish  from  the  magnificent  example  in  the 
Exhibition  Buildings.  The  same  thoroughness  of  work,  even  in 
the  most  trifling  details,  is  shown  in  the  interior  as  in  the  exterior 
of  his  buildings ;  all  is  in  harmony,  everything  is  complete ;  and 
all  through  his  career  he  was  constant  in  his  efforts  to  improve  his 
work. 

He  died  in  the  height  of  his  renown,  when  he  had  completed  the 
International  Exhibition  Buildings,  which,  though  erected  of  the 
commonest  of  materials,  displayed  all  that  care  in.  the  design, 
beauty  of  form,  and  arrangement  that  could  have  been  attained  in 
materials  of  a  more  lasting  nature. 

Most  architects  who  have  risen  to  eminence  have  been  prepared 
for  their  work  by  a  long  course  of  special  training,  especially  by 
travel,  their  mind  quickened  and  their  eye  trained  to  a  perception 
of  the  beautiful.  With  the  exception  of  an  excursion  to  Venice 
some  years  ago,  Mr.  Sellars  never  travelled  abroad.  When  young, 
he  had  not  the  means ;  when  able,  no  time ;  and  yet  in  his  know- 
ledge of  art,  ancient  and  modem,  few  can  be  said  to  excel  him. 
As  to  works  that  were  old,  he  used  to  confess  that  their  age  was 
to  him  no  excellence  unless  they  were  true  and  beautiful. 

Filled  with  a  love  of  his  profession,  he  was  keenly  sensitive  to 
any  disapproval,  and  disparaging  remarks  regarding  it  did  not  fail 
to  rouse  his  indignation.  On  such  occasions  he  did  not  hesitate 
to  express  his  feelings,  for  like  most  men  of  strong  understanding, 
he  had  great  strength  of  character,  strong  convictions,  and  no 
hesitation  in  expressing  them,  and  that  with  a  fluency  and  vigour 
which  usually  silenced  such  criticism. 

The  works  earned  out  by  Mr.  Sellars  and  his  partner,  Mr. 
Douglas,  were  numerous  and  important.  Permit  me  to  mention  a 
few  of  them : — St.  Andrew's  Halls,  New  Club,  Glasgow  Herald 
Offices,  Amicable  Insurance  Office  buildings,  City  Bank,  Children's 
Hospital  and  Children's  Hospital  Dispensary,  Hillhead  and 
Queen's  Park  Established  Churches,  St.  Enoch,  Finnieston,  and 
Finnieston  Free  Churches,  Belhaven  U.P.  Church,  the  Town  Halls 
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connected  with  the  profession.  Of  the  last-named  society  he  was 
particularly  fond,  and  the  present  Honorary  President,  in  his 
remarks  to  the  members,  lately  said : — "  To  Mr.  Sellars  this  Asso- 
ciation is  much  indebted,  and  you  know  better  than  I  can  tell 
you  the  kindly  interest  he  took  in  it  The  lectures  which  he  gave 
in  several  sessions,  while  free  from  rhetorical  artifice,  were  elegant 
and  appropriate  in  diction,  and  always  characterised  by  great 
common-sense.  They  were  eminently  practical,  conveying  in 
easily  understood  language  good  advice  and  valuable  information. 
They  were  the  papers  of  an  experienced  man  of  business  as  well 
as  of  an  accomplished  architect.  His  name  is  on  the  syllabus 
of  the  present  session,  and  we  know  not  how  much  we  have  lost, 
now  that  the  busy  brain  is  at  rest  and  the  tongue  for  ever  silent." 

There  is  something  inexpressibly  sad  in  the  thought  that  in  the 
prime  of  life,  while  seemingly  approaching  the  zenith  of  his  fame, 
while  there  was  much  to  hope  from  a  man  of  his  enthusiastic 
temperament,  his  indomitable  industry  and  perseverance,  his  varied 
abilities  both  in  the  artistic  and  the  practical  parts  of  his  profession, 
he  should  be  mysteriously  stricken  down  and  removed,  that  in 
vaulting  towards  the  topmost  round  of  the  ladder  he  should  be 
thrown  back  for  ever. 

We  have  thus  seen  that  he  filled,  and  with  honour,  all  the  highest 
ofiices  open  to  the  architect  in  this  city.  It  is,  however,  principally 
in  connection  with  his  work  of  the  Glasgow  International  Exhibi- 
tion that  public  attention  has  been  drawn  to  him.  Architects, 
as  a  rule,  devote  most  of  their  attention  to  work  for  individuals; 
but  it  was  Mr.  Sellars'  fortune  to  be  connected  with  a  structure 
that  obtained  world-wide  celebrity,  and  that  celebrity  was  to  a  large 
extent  due  to  the  Architect.  Other  towns  have  had  exhibitions 
which  may  have  rivalled  if  they  did  not  surpass  ours  in  exhibits, 
but  none  which  combined  this  feature  with  a  structure  of  great 
beauty  and  with  surroundings  arranged  in  perfect  harmony. 
The  idea  of  a  Moorish  building  in  prosaic  Glasgow ! — and  yet  with 
what  skill  the  whole  buildings  were  arranged  to  fit  the  site, 
convincing  one  that  it  was  the  only  style  that  should  have  been 
adopted. 

Mr.  James  Barr,  C.E.,  the  coadjutor  of  Mr.  Sellars  in  the 
erection  of  the  Exhibition,  tells  me  that  from  January  till  March, 
1887,  the  preparation  of  the  competitive  plans  for  the  Glasgow 
International  Exhibition  absorbed  his  energies,  which,  impelled  by 
enthusiasm,  seemed  inexhaustible.    Twenty-two  hours'  arduous  and 
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The  ceremony  of  cutting  tlie  first  sml  whh  ]vrformc>fl  in  Mnv^ 
but  the  architect  found  no  rest  till  the  middle  of  »Tu)y,  (he  pevitvd 
when  the  contracts  were  dxod.  After  a  brief  holiilny  he  ooin- 
menced  the  preparation  of  tlie  special  dmwings,  whicht  fri>n\  (he 
novelty  of  the  design,  his  unique  trt^atment  of  the  Hintple  nm(eriiilM 
to  be  used  in  the  construction,  and  the  tom}H)rary  ohuraotiM*  %)t  the 
buildings,  entailed  upon  him  enormous  pei^Moniil  Applioatioti,  ho  an 
to  secure  cheapness  without  sacrificing  cfTect.  11m  ohjeot  U)  be 
attained  was  to  impart  to  light  temporary  buihiitigN  of  great 
dimensions  the  appearance  and  impressivencNM  of  a  gmndeur  whirh 
might  be  imagined  to  last  for  ever.  No  minutins  artiMtio  or  con- 
structive, would  he  adopt  till  its  effect  and  suitability  had  been  ttmied 
by  every  resource  of  his  fertile  fancy.  Hence  walls,  domefi,  mlimret«, 
columns,  panels,  to  be  furnished  in  the  least  contly  way,  and  in 
the  slimmest  form,  consistent  with  the  requiroments  nnd  Mnfety  of 
the  undertaking,  entailed  upon  the  architect  more  tliought  and 
labour  than  if  his  genius  bad  been  applied  to  the  completion  of  a 
permanent  structure.  These  temporary  buildings  covered  an  area 
of  over  ten  acres,  and  when  it  is  considered  that  their  contract  cost 
did  not  exceed  twelve  shillings  per  square  yat*d,  admiration  for 
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the  ingenuity  and  ability  of  their  architect  is  increased.  Few, 
even  of  his  professional  brethren,  can  perfectly  comprehend  the 
study  and  research  indispensable  to  embody  in  unison  the  various 
structures  upon  the  grounds.  Books,  rare  and  reliable,  were 
borrowed  from  known  archaeologists,  old  plans  and  designs  were 
examined,  and  historical  authorities  consulted,  before  a  line  could 
be  satisfactorily  determined  for  the  "  Bishop's  Palace/'  the  nom- 
de-plume  under  which  the  plans  were  submitted  in  the  competition. 
The  universal  approbation  which  its  erection  has  won,  as  a  con- 
trasting feature  of  the  Exhibition,  is  a  worthy  compliment  to  the 
versatility  of  the  architect,  who  in  all  the  change  in  form  of  the 
numerous  buildings  never  omitted  to  let  *'  order  give  each  thing 
view. 

His  last  great  work  was  admired  by  all  who  saw  it,  and  widely 
spread  his  fama  The  spot  chosen  was  worthy  of  the  purpose. 
Mr.  Sellars,  hannonising  his  conceptions  to  the  suiToundings, 
transformed  the  scene  into  a  witching  panorama  of  oriental 
splendour.  Tlie  sky-line  was  varied  by  the  numerous  dazzling 
turrets,  minarets,  and  dome  of  the  main  building,  the  peculiarity 
of  the  colouring  of  which  pleased  and  refreshed  the  eye,  which, 
wander  where  it  might,  was  gratified  by  the  constant  reproduction 
of  the  Moonsh  style  in  the  kiosks  and  caf^s  which  were  dotted 
over  the  grounds.  In  striking  contrast  to  all  this  was  the  quaint- 
looking  Bishop's  Palace,  the  whole  forming  a  delightful  com- 
bination which  only  an  artist  could  produce.  His  work  was 
appreciated,  his  success  assured;  both  the  press  and  the  platform 
praised  him.  The  commercial  community  vied  in  the  multiplicity 
of  forms  in  which  they  reproduced,  and  the  purposes  for  which 
they  used  pictorial  prints  of  the  buildings.  Special  and  high-class 
illustrations  appeared  in  the  leading  journals  at  home  and  abroad. 
Hostile  criticism  was  unknown.  From  the  opening  to  the  closing 
day  the  Exhibition  in  every  department  had  an  uninterrupted 
brilliant  career  of  prosperity.  But,  short  as  that  career  was,  sad 
is  it  to  say  that  its  close  was  not  seen  by  its  talented  designer. 
The  last  week  of  what  may  be  termed  his  business  life  was  employed 
in  revising  the  final  accounts  of  the  cost  of  the  Exhibition.  He 
felt  relieved  when  on  the  8th  of  September  they  were  finished, 
and  on  the  4th  of  October  a  notice  appeared  in  the  newspapers  that 
the  accounts  had  been  passed.  But  he  was  then  weak,  his  strength 
was  fast  sinking.  Hope  was  entertained  by  his  family  and  friends 
that  the  gratification  he  derived  from  the  accounts  being  confirmed 
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IV. — Rotifer  as  a  Parasite  or  Tube-dweller*      By  William 

Milne,  M.A.,  B.Sc,  F.R.S.E. 


[R«ad  before  the  Society,  19th  December,  1888.] 


(Platb  I.) 

Onb  evening  about  a  year  ago,  when  hurriedly  examining  some 
water  with  moss  in  it,  I  observed  a  Rotifer  which  might  have  been 
taken  as  a  typical  example  of  the  genus  which,  in  a  former  paper 
communicated  to  this  Society  (February,  1886),  I  named  Macro- 
trachela,  but  it  differed  from  every  other  species  of  the  genus  I  had 
seen  in  having  two  red  eye-spots  well  forward  in  the  proboscis.  I 
examined  many  other  samples  from  the  same  water — taking  great 
care  of  the  moss,  as  the  Rotifer  I  had  seen  was  slightly  bruised, — 
but  without  success,  until  somehow  my  attention  was  drawn  to  the 
moss  itself,  when  I  saw  the  same  Rotifer  snugly  ensconced  in  the 
outer  tube-cells  of  the  branches  of  the  moss.  Having  noticed 
this  I  had  no  difficulty  in  finding  any  number  of  specimens  for 
examination,  and  I  could  also  infer  that  the  first  one  seen  had  been 
evicted  from  its  dwelling  by  my  having  crushed  the  moss  in  placing 
it  on  the  slide. 

It  occurred  to  me  then  that  I  had  seen,  somewhere  in  Pritchard's 
'*  Infusoria,"  a  notice  of  Rotifer  vulgaris  as  a  parasite.  On  turning 
up  Pritchard's  book  I  found  a  reference  to  a  paper  by  M.  Morren 
in  a  volume  of  A7iruds  of  Natural  History  which  I  have  not  been 
able  to  consult.  However,  enough  of  extract  is  given  in  Pritchard's 
"  Infusoria  "  (ed.  1861,  pp.  466-7),  for  my  purpose.  The  part  that 
bears  specially  on  the  present  paper  is  a  statement  by  M.  Morren  of 
some  most  interesting  observations  made  by  Roeper.  He  says: — 
'*  The  labours  of  Roeper  show  that  the  cells  of  Sphagnum  are  some- 
times furnished  with  openings,  which  place  their  interior  cavity  in 
communication  with  the  air  or  water  in  which  they  are  immersed. 
This  skilful  observer  satisfied  himself  that,  when  circumstances  are 
favourable,  the  Rotifer  vulgaris^  one  of  the  Infusoria  whose  organisa- 
tion has  been  explained  by  the  researches  of  Ehrenberg,  exists  in  the 
cells  of  the  Sphagnum  ohtusifoliuni.  This  grew  in  the  air,  in  the  middle 


*  Rotifer  is  here  uaed  as  synonymous  with  the  Bdelloida  of  Hudson  and 
Gosse. 
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and  all  the  mora  as  up  till  now — and  even  in  Hudson  and  Crosse's 
book — the  presence  of  eye-spots  in  the  proboscis  in  Bdelloida  of 
necessity  placed  them  in  the  genus  Rotifer. 

What  is  this  m^™a1^  then,  if  not  Rotifer  vulgaris  f 

In  the  paper  to  which  reference  has  already  been  made,  I 
objected  to  the  use  of  eye^^ts  as  .a  generic  distinction,  and  if  I 
had  known  of  this  Rotiferon  at  the  time  it  wonld  have  still 
farther  strengthened  my  objections.  I  gave  a  new  species  of 
what  I  then  supposed  and  still  believe  to  be  Callidina,  but  with 
eyeHBpots,  otherwise  very  like  an  older  one  disooYered  by  H. 
Davis  with  no  eye-spots,  and  which  he  called  CciUidina  wga» 
Hudson  and  Gosse  having  seen  the  latter,  but  not  recognising  it 
as  a  species  of  Callidina,  had  to  institute  a  new  family,  Adinetadn, 
for  it^  and  would  have  to  create  a  new  genus  for  the  newer  one,  as 
their  generic  characteristic  of  Adineta  is — "  eyes  absent.''  They 
would  have  to  place  the  subject  of  the  present  paper  in  genus 
Rotifer,  and  could  not  place  it  in  their  Callidina^  generic 
characteristic,  ''eyes  absent/'  yet  it  plainly  belongs  to  that 
genus,  practically  the  same  as  the  one  I  call  Macrotrachela. 
Anyone  placing  it  alongside  any  species  of  the  genus  Rotifer 
would  notice  the  difference  in  general  shape,  even  with  Rotifer 
macroceros,  which  comes  nearest  in  shape  to  Macrotrachela.  But 
another  very  important  point  comes  in  to  distinguish  it  still 
further.  Rotifer  macroceros  is  viviparous^  and  so  are  all  the 
species  of  the  genus  Rotifer ;  this  one  is  not,  and  I  cannot  recall 
a  single  species  of  Macrotrachela  which  ia  This  would  form 
perhaps  the  best  generic  distinction. 

As  the  animal  is  evidently  the  one  seen  by  Roeper,  I  have 
called  it  Macrotrachela  Roeperi,     [Plate  I.,  Figs.  1  (a),  2.] 

Specific  characteristics, — Body  long  and  vermiform,  the  pre- 
intestinal  part  being  about  one-third,  and  the  post-anal  part  about 
one-seventh  of  the  whole  length.  The  short  proboscis  bears  two 
large  and  brilliant  red  eye-spots.  The  tactile  tube  is  about  three- 
fourths  of  the  width  of  the  neck  at  the  point  of  attachment.  The 
dental  bulb  is  large  and  oval-shaped,  and  bears  three  teeth  on 
each  side.  The  foot  is  very  short,  the  spurs  one-half  the  breadth 
of  ankle,  and  the  toes,  which  are  three  in  number,  very  short 
The  food  chums  round  in  the  stomach  in  pellets  in  a  way  very 
characteristic  of  this  genus.  It  is  non-viviparous.  Total  length 
about  y^  inch. 

Habitaty  outer  tubes  of  branches  of  Sphagnum. 


I  incve  newrt  seen  acv  pikSsir^  trvw*  <y<i  to  oisi,  x^>s^  0;t>u  in^m^na 
^vifeCB  pracnMiizig  lie  b«M[  to  t}w^  <^\toi^^»\  m>%^  aW  >^  )^,^^  «{>«>HM4vii, 
kd  HM  to  so}^M>9e  that,  |vr»otioAr^x\  t Ww  >fciMi  ^s\  ^^NV  ^^^ivx  1^^^^^  ^Mit* 
eeU  to  another  for  them.  Ho«\  U)<v)v  ^)«^  ^^^«^  A^^u^^i^t^  >sv\\\^  l>\ 
dktnlNite  dMnsdves  ov«r  the  f)M\ntf  Thev  )\^)^^v  U^  i^M^v  f>\  ^\^m^ 
up  through  the  stems  by  th«K»  interior  ^>^M^u\^\^^^  *^^ss*>«^)U  \\\  \\u\ 
young  stage,  but  I  think  the  «))Mn\mU\\u  \«  «MViH><ri)  t^u^^v  il^^^^nh 
the  exterior  openings. 
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when  growing;  but  whether  thej  were  there  when  the  moss  was 
pulled,  or  onlj  entered  subsequently,  which  would  have  been  easy 
enough,  as  the  whole  moss  was  transmitted  to  me  under  water,  I 
cannot  say.  I  intend  to  investigate  this  when  opportunity  offers 
of  visiting  the  locality  where  the  moss  grows ;  however,  this  is  not 
so  very  important,  as  these  cells  carry  water  to  the  very  top  by 
capillarity. 

The  genus  Macrotrachela  seems  to  be  the  most  erratic  of  all  the 
Bdelloida.  Besides  the  two  species  mentioned  as  being  parasitic 
in  vegetable  growths,  there  is  a  third,  Callidina  paraaiticay  which, 
according  to  Giglioli,  habitually  attaches  itself  to  Gammartis  pulex. 
Another  species  (Fig.  3)  inhabits  tubes  like  those  of  (Ecistes, 
but  that  this  is  habitual  I  do  not  pretend  to  say.  Two  examples 
were  seen  in  a  very  few  drops  of  water  brought  under  examination, 
but  of  examining  further  the  opportunity  was  lost.  Of  course 
several  species  of  Bdelloida  are  to  be  seen  at  times  with  a  large 
amount  of  loose  material  piled  round  them,  brought  thither  by  the 
action  of  their  cilia,  but  in  these  cases  there  is  no  interior  well- 
defined  hollow,  as  was  the  case  with  the  ones  referred  to. 

It  may  be  said  that  they  had  got  by  accident  into  tubes  deserted 
by  (Edstes.  Very  possibly,  but  then  the  visit  was  not  a  mere 
inquisitorial  one,  for  in  one  of  the  tubes  seen  the  animal  had  lying 
beside  it  two  eggs,  and  seemed  quite  at  home.  Still,  the  eggs 
might  have  been  deposited  there  by  the  original  owner  of  the  tube. 
To  test  this,  one  of  the  eggs  was  watched,  and  found  to  develop  into 
a  young  Macrotrachela  exactly  like  the  adult.  This  might  be 
taken  as  a  fair  proof  that  the  Macrotrachela  had  inhabited  the 
tube  for  a  considerable  time.  It  seemed  to  be  a  new  species  which 
had  displayed  this  ingenuity,  but  unfortunately  this  could  not  be 
examined  into  at  the  time. 


EXPLANATION  OF  PLATE. 

Fig.  L  Section  of  Sphagnum  with  (a)  Macrotrachela  Rocptri  feeding  from 
an  opening  in  cell;  and  (6)  Macrotrachela  reclusa;  (c)  imde- 
veloped  egg. 

Fig.  2.  Macrotrachela  Roeperi,  side  vieV. 

Fig.  3.  Tube,  probably  deserted  by  a  species  of  (Ecistes,  and  inhabited  by 
a  species  of  Macrotrachela  which  has  deposited  two  eggs. 
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Y. — The  Eaetman  Stripping  Film  and  Roller  SUde:  A  Recent 
Development  in  Scientific  Photography,  By  William 
Lang,  jun.,  F.C.S.,  President,  Glasgow  Photographic 
Association. 


[Read  before  the  Society,  7th  November,  1888.] 


In  the  varioas  volumes  which  now  constitute  the  Proceedings  of 
the  Philosophical  Society  of  Glasgow  there  is,  with  the  exception 
of  a  paper  by  Mr.  John  XJrie  on  '*An  Automatic  Printing 
Machine/'  read  to  the  Society  on  14th  April,  1886,  a  complete 
absence  of  papers  bearing  on  Photography.  A  reason  for  this 
may  perhaps  be  found  in  the  fact  that  there  has  been  in  Glasgow 
since  the  year  1854  a  society  devoting  itself  exclusively  to 
photographic  science;  and  photographic  communications  would 
naturally  be  given  to  the  world  through  that  particular  channel. 
Photography,  however,  has  not  only  made  great  strides  within 
these  recent  years,  but,  a  science  itself,  it  has  been  rendering 
valuable  service  to  the  various  other  sciences.  We  find  it  assisting 
the  astronomer  in  the  mapping  of  the  heavens.  In  the  work 
done  by  the  aid  of  the  microscope,  in  the  study  of  meteorology, 
in  spectrum  analysis,  and  in  many  other  kindred  sciences,  it  has 
been  a  veritable  handmaid.  That  being  so,  any  advancements 
that  may  take  place  in  the  apparatus,  in  the  processes,  or  in  the 
applications  of  Photography  should  not  be  without  interest  to 
the  members  of  the  Philosophical  Society  of  Glasgow. 

The  two  things  which  I  would  wish  to  bring  more  especially 
under  your  notice  this  evening  are  the  Eastman  Stripping  Film 
and  the  Eastman  Roller  Slide. 

A  paper  negative  is  in  no  way  a  new  thing  in  Photography:  it  is 
as  old  as  Photography  itself.  Fox  Talbot's  process,  to  which  the 
inventor  gave  the  name  of  calotype^  and  which  he  announced  in 
1841,  was  essentially  a  paper  process  Calotype,  or,  to  give  it 
the  name  by  which  perhaps  it  is  more  generally  known,  TcUbotype, 
was  by  no  means  a  rapid  process ;  in  point  of  speed  it  had  to  give 
way  to  the  more  rapid  collodion  process,  and  this,  in  turn,  has  been 
superseded  by  the  highly-sensitive  gelatine  plate  of  the  present 
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vita  *cntiM^  «w  si^ppoKY  v^ft  n^ 
veKkrr  and  aatea&tal  «nks»  <bas. 
Bdbre  fUMMili  j,  fartker.  kovev«r»  h  bat  bos  Iw  vitkcttt  i»««r«n 

I  ksTfr  hen  loose^  and  vkidi  vill  be  kftukd  rowod 
far  jom  to  hgaptet,  are  said  to  ka^e  been  produced  br  i^m^  iIIastrkH» 
Talbot  JiiiMwIf. 

I  voold  also  htg  to  caU  jour  attODtion  to  tbe  fwrmros  vkk4i 
jam  HMj  see  upon  tke  valL  and  vhi^  ai«  taken  fro^a  a  irevri: 
entitled  ^Son  Pictures  in  ScotUnd,^^  and  pabHshed  br  IWlbot  in 
1S45.  This  book,  and  tbe  equailr  lamons  ^*  IVncil  of  Natnrei^"^  arc^ 
the  two  first  books  iilnstrated  bj  the  silver  print.  Tbe  ^*  PenoU  of 
Nature''  beais  date  1844,  and  I  am  enabled,  tbrongb  tiie  kimine^s 
of  Mr.  J.  Traill  Taylor,  the  editor  of  the  British  JourmU  o/' 
naio^mpk^y  to  show  jon  a  copj  of  the  work,  which,  I  need 
hardlj  aaj,  is  exoessiTd j  rare.  There  are  rerj  lew  copies  extant 
either  of  it  or  of  the  *'  Son  Pictores  in  Scotland.**  As  you  will  see, 
many  of  the  pictures  are  rery  mnch  fsded,  bnt  at  that  time  the 
strengthening  of  the  image  and  rendering  it  more  permanent  by 
means  of  a  deposit  of  gold,  was  not  thought  ol^  or,  at  all  erents, 
was  not  practised.  The  printing  of  the  sensitire  paper  receiving 
the  positive  image  was,  in  the  case  of  these  early  negatives,  a 
somewhat  slow  process,  and  hence  the  expedient  of  waxing 
the  paper  negative  was  resorted  to  in  order  to  render  it  less 
impervioos  to  light.  In  addition  to  this,  the  grain  of  the  paper 
interfered  with  definition,  and  this,  perhaps,  was  the  most 
inconvenient  feature  connected  with  the  whole  process.  Perfect 
resolts  were  therefore  unattaioable.  Now,  what  was  the  weak 
point  in  the  early  days  of  Photography  was  no  less  a  defect  when 
the  rapid  emulsion  of  these  recent  years  came  to  be  applied  in  the 
production  of  paper  negatives.  The  problem  to  be  solved  con- 
sisted in  the  getting  rid  of  the  paper  which  formed  the  support  of 
the  negative.  This  has  been  arrived  at  in  a  very  simple  and,  at 
the  same  time,  effective  way,  by  an  American  firm  named  *'  The 
Eastman  Dry-Plate  and  Film  Company,"  and  forms  the  subject  of 
the  present  communication.  The  paper,  before  being  coated  with 
the  sensitive  emulsion,  receives  a  coatiug  of  ordinary  gelatine,  and 
this  being  freely  soluble  in  hot  water,  enables  the  photographer,  in 
a  subsequent  operation,  to  remove  the  paper  which,  all  through, 
has  acted  as  the  support  of  the  image.     I  purpose  at  the  conclusion 
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to  strip  one  of  these  negatives  which,  for  the  purpose,  has  been 
laid  down  on  a  coUodionised  plate  and  submitted  to  a  certain 
amount  of  pressura  In  order  to  give  the  necessary  support  to 
the  image-bearing  film  (which  is  of  the  verj  thinnest  character, 
as  jrou  will  see  from  the  specimen  produced  herewith),  it  is 
requisite  that  what  is  known  as  a  gelatine  skin  be  laid  down  on 
the  negative  while  it  is  in  position  on  the  glass  plate  and  in  a 
damp  condition.  On  drying,  the  skin  and  the  negative  are  found 
to  be  in  close  contact^  and  the  whole  can  then  be  removed  from 
the  glass,  which,  before  receiving  its  coat  of  collodion,  has  been 
rubbed  with  French  chalk,  so  as  to  facilitate  the  stripping  opera- 
tion. The  finished  appearance  of  a  film  negative  may  be  well 
ascertained  from  the  specimens  which  have  been  furnished  by  the 
Eastman  Company.  Regarding  the  photographic  operations 
known  as  developing  and  Jixing,  little  need  here  be  said.  The 
development  is  carried  out  in  the  same  manner  as  in  the  case  of 
the  ordinary  dry-plate.  I  do  not  propose  going  into  details,  but 
it  may  be  sufficient  to  note  the  fact  that  on  account  of  the 
negative  being  viewed,  when  being  developed,  through  the  paper 
support,  the  image  appears  denser  than  it  really  is,  and  hence 
development  ought  to  be  pushed  till  it  apppears  as  if  it  were  being 
overdone.  The  developer  recommended  by  the  Eastman  Company 
is  what  is  known  as  the  sulphite  developer,  and  is  made  up  as 
follows : — 


No.  1. 
Snlphite  of  Soda,  •  6  oz. 
Water  (distilled),  32  oz. 
Pyrogallic  Acid.  •  1  oz. 


No.  3. 
(Restrainer). 
Potaaaium  Bromide. 
Water,      -        -      6oz. 


No.  2. 
Carbonate  of  Soda,  j^  lb. 
Water,     -        -    32  oz. 

1  oz.  water. 
1  oz.  No.  1. 
1  oz.  No.  2. 
20  minims  No..  3. 

This  form  of  developer  does  not  stain  the  film  to  the  e^ctei^t  that 
"  pyro  "  used  without  the  sulphite  would  do ;  hence,  for  the  reason 
just  given — namely,  being  viewed  through  the  paper,  a  better 
idea  can  be  had  of  the  true  density  of  the  negative.  Not  much 
washing  between  the  development  and  fixing  is  required.  On 
account  of  the  solutions  acting  from  both  sides  of  the  film,  more 
rapid  action  is  manifested  than  in  the  case  of  the  ordinary  dry- 
plate,  where,  of  course,  one  side  of  the  film  is  protected  by  the 
,glass  support 
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it  IS  oBSfeonaiT  to  hATe  nauunrae  ko  aa  jJom  Wl^  <«tibM'  <ai 
fivn  t^  derekifiii^  sohiticA  or  «t  ibe  «Bd  «l  ite 
£zzBg  «penaaiasL  Xbe  objeiot  of  tikis  mppBoKUOA  of  «&  ithBin 
is  «>  |Jiei<Bia  wiiftt  is  ksomi  »  fnlIiAK«  t^ua  is  t^  «^^  a 
[y  of  ttie  gelattzie  w  W w  its  ^i^ass  sapporc  In  tbe  OM*  of 
snipjBiig  flam,  sndi  a  oourse  wtraM  be  £st»l  t<v  the  reno^ 
of  thtt  pspo- ;  and  henoe  inuMRaon  in  a  sicJtitmi  of  jJtm  at  aj^ 
tray  of  xke  openitians  is  to  be  oarefnllT  aroidocL  IW  TOftaon  of 
tliis  is  obrioas:  tbe  apptioKtio&  of  ahm  to  gr^^Utioe  rmderuns  it 
insofaBble  in  kot  vator,  the  saliibie  gelatine  on  wbicli  tlie  saoooss 
of  thtt  urifniing  oporatioii  d^iends  'voakl  thore«bT  be  nmlered 
inaoiubfe,  and  tbe  paper  would  no  kn^er  be  oapable  of  beii^ 
iBMimwl  &om  tbe  iinage4>esring  film.  Hie  strif^Hng  of  tba 
negatzTe  doea  not  require  to  be  done  inunediatelT  after  tbe 
derdopiii^  fixings  and  vasbing  operation&  Tbe  pictures  wben 
diT  can  be  pat  avaj,  and  tbe  stripping  <^ration  can  be  performod 
at  any  subsequent  period. 

A  film  negatiTe  bas  certain  advantages  over  tbe  ordinary  glass 
negative,  inasmucb  as  it  is  immaterial  v^cb  side  it  is  printed 
finom.  In  certain  pbotogn^ibic  operations  what  is  known  as  a 
reverted  negative  is  frequently  made  use  oil  Sucb  a  negative  is 
often  required  in  carbon  printing,  and  in  the  photo-mechanical 
processes.  A  film  n^;ative,  therefine,  catt  be  used  as  a  reversed 
negative  by  placing  the  side  which  originally  had  the  paper 
attached  to  it  next  to  the  sensitive  paper  in  the  printing  fVama 
In  the  case  where  only  one  surface  has  been  coUodionised,  it  is 
always  easy  to  determine  which  is  the  side  to  place  next  tho 
sensitive  paper  to  give  a  correct  picture.  The  smooth  coUodionised 
surface  sufficiently  indicates  this.  The  Eastman  Company 
recommend  that  both  sides  of  the  film  be  coUodionised.  Of  course 
ibis  must  be  done  when  the  negative  is  on  the  glass  and  is 
thoroughly  dry,  and  before  it  is  stripped. 

A  word  or  two  regarding  the  details  of  removing  the  paper  may 
perhaps  be  necessary.  The  glass  plate  which  receives  the  paper 
negative  should  be,  say,  for  the  size  known  as  '*  whole  plato  " — 
8^  inches  by  6^  inches — half-an-inch  larger  each  way,  in  this  case 
9  inches  by  7  inches.  Before  coUodionising,  the  plate,  after  being 
well  cleaned,  has  to  be  dusted  over  with  French  cbalk.  When 
the  collodion  has  *<  set ''  it  is  washed  under  the  tap  till  all  greasy 
lines  disappear,  and  is  then  immersed  in  a  tray  of  wator,  coated  side 
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«p ;  tfae  negpitiTe  fasTiiig  been  diilj  wetted  is  placed  on  the  plate, 

aad  botii  riate  and  negative  are  drawn  ont  of  the  water.     By 

canCol  ^vfrfieation  of  the  "sqne^ee"  contact  between  the  two 

aorfawa  ia  thorongfalj  eatabliahed — ^the  important  point  to  pay 

attention  to  being  the  elimination  of  air  bella,  whidi  can  readily 

be  aaeertained  by  examining  from  the  front.     Some  blotting  paper 

la  now  [rfaoed  on  the  negative,  and  the  whole  is  allowed  to  remain 

nnder  picwue  for  a  period  of  from  20  minutes  to  half-an-honr, 

not  moie.     The  plate  is  next  transferred  to  a  tray  of  warm  water, 

aay,  from  120^  to  140^  F.,  and  in  a  very  short  time  the  paper  by 

gently  raising  one  of  the  comers  will,  if  all  goes  well,  readily  peel 

away  from  the  insoluble  film  beneath.     It  is  here  that  the  greatest 

difficulty  has  been  experienced,  but  in  practice  I  have  found  that 

if  the  water  employed  has  been  acidulated  by  means  of  hydro- 

chlorie  acid  (say,  about  ^  oz.  acid  to  1^  pints  water),  the  stripping  is 

a  certain  operation.    The  use  of  the  hydrochloric  acid  has  a  beneficial 

action,  inasmuch  as  it  acts  as  a  clearing  solution,  should  there 

hare  been  any  staining  in    the   deyelopment    of    the  picture. 

The  negatiTe  is   now  transferred   to  a   tray,   containing  what 

is    known    as  the    "soaking  solution,"  which  is  made  up  as 

follows -. — 

Ammonia,      ....  ^  oz. 

Glycerine,      -        -        -        .  j  ©z. 

Water,  64  os. 

A  gelatine  skin,  rough  side  up,  is  now  immersed  in  the  tray,  and 
allowed  to  soak  about  a  minute,  and  the  skin  and  n^iative  are 
withdrawn  from  the  tray  and  the  two  "  squeegeed"  into  contact.  The 
back  of  the  hand  is  perhaps  the  best  ** squeegee"  under  the  circum- 
stancea  The  glass  negative,  with  skin  attached,  is  now  set  aside 
to  dry,  when  it  is  cut  round  the  edges  and  peeled  off  the  glass  in 
the  manner  already  described,  and  which  I  intend  demonstrating 
at  the  close  of  the  paper.  The  object  of  the  soaking  solution,  with 
the  presence  of  the  glycerine,  is  to  prevent  the  skin  from  becoming 
brittle  and  hard  when  dry. 

Having  now  described  somewhat  imperfectly  the  method 
employed  in  producing  negatives  by  means  of  these  stripping 
films,  we  next  come  to  a  consideration  of  the  apparatus  made  use 
of  in  the  securing  of  the  negatives.  The  Eastman  roller  slide,  a 
specimen  of  which  I  have  here  (see  Figs.  1  and  2),  may  be  described 
as  an  extra  thick  dark  cell  or  slide.  I  should  explain  that  the 
sensitive  paper  is  issued  in  a  continuous  roll  sufficient  for  24  or  48 
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exposores.  The  spool  or  core  on  vhich  this  roll  is  wotind  is  so 
arranged  that  it  fits  into  th«  part  designed  in  the  slide  to  rec^ve 
it.  The  paper  is  drawn  over  the  front  portion  of  the  instmment, 
and  made  by  suitable  means  to  attach  itself  to  the  spool  which 
receives  the  paper  after  it  has  received  the  light  impressions. 
The  winding  of  the  paper  from  the  one  spool  to  the  other  is 
effected  by  means  of  the  key,  which  is  placed  at  the  upper  left 
hand  of  the  instrument ;  and  during  the  passage  of  the  film  an 
automatic  device  designates  the  limit  of  the  various  exposures. 
On  the  upper  right  hand  of  the  slide  an  indicator  shows  distinctly 
when  the  film  is  in  position  for  exposure,  and  the  operator's 
attention  is  simnltaneonsly  arrested  by  the  action  of  an  audible 
alarm.  As  I  have  filled  the  slide  here  to-night  with  a  roll  of 
plain  paper,  the  action  of  the  various  parts  can  readily  be  ascer- 
tained by  a  simple  inspection.  The  arrangement  you  see  here  is 
a  provision  for  the  maintaining  of  the  film  under  definite  tension 
during  any  atmospheric  changes.  A  slide  filled  with  a  spool  having 
wound  on  it  paper  sufficient  for  48  exposures,  say  of  the  whole-plate 
size,  will  not  exceed  S^  lbs.,  while  the  necessary  equipment  for  48 
exposures  by  the  ordinary  method,  that  is  to  say,  the  employment 
of  the  coated  plate,  would  weigh  somewhere  about  50  lbs.  The 
advantages  here  indicated  are  so  great  that  they  need  not  be 
enlarged  upon.  For  the  tourist  or  the  scientific  traveller  the 
possession  of  such  an  apparatus,  dispensing  as  it  does  with  the 
dead-weight  hitherto  inseparable  from  the  photographic  outfit, 
will  simply  be  invaluable.  It  may  be  urged  that  the  use  of  these 
films  necessitates  more  work  and  more  care  in  the  various  opera- 
tions; but  it  must  be  remembered  that  the  work  is  suchth  at  it 
can  be  done  at  one's  leisure,  while  the  work  out.of-daors  is  reduced 
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K  liie  ^^iv  D^i  sui  s 

i^^itr  paracB  bdsg  (^  Mcx  KBOvvd  fran  ibeeenttal  portimor 
m^  ia  nkb  aic  m^  tae  rcii*  or  ipooa  of  £1^  in  |w>M^yw>  nw 
iVBcr  |«rt  u  t2^  {ro&i  viih  «fcogiw  tliie  tli^ZLj  dnn  oat. 

Bdtve  I  eondi^  I  nj  be  pennined  10  nfrr  to  anotber 
{•Mopxf^iic  BoTchr  wUes  kK  been  bncsct  (brvwd  by  the 
Ehobaa  CoELpAfiT,  a^d  in  vbicfa  th^  films  vc  b^Tc  bflcn  constder- 
ci^  tiik  erening  are  Bade  me  a£.  Tbis  is  a  oMeeciTe  ouBen,  and 
kas  neored  ibe  name  <rf  "  Kodak.'  Tbroozti  tbe  kindnesof  the 
KffT— "*  CompaoT,  a  specimen  is  <h)  tfae  uble  (see  ^^  3),  aod 
DotviUiStaDding  the  lact  that  b  baa  beat  charged  with  the  senstiTe 
pafier,  hUopcxifartheiikqiecticacifalL  S«i£«Mni  paper  is  capaUe 
q[  being  pnt  into  the  inorament  to  meet  the  case  of  100  expcxorea. 
Tfae  pictntes  secund  by  means  ot  this  ix^strament  mpaiwre  soate 
2}  inches  in  diameter,  and  aie  mr  snitaUe  for  dkowing  in  the 
optical  laniem.  Hie  qiectnens  fartiisbed  vill  indicMe  the  nature 
of    the    pictnrea    obtaiDabl&      For    an    equivalent   number   o( 


Mr.  Wm.  Lang,  jun.,  on  the  Eastman  Stripping  Filmy  dsc  61 

exposures,  using  the  ordinary  glass  negative,  the  weight  of 
the  glass  alone  would  be  about  7  lbs.  As  I  have  to  give  a 
demonstration  of  the  actual  stripping  of  a  film,  and  removing  a 
film  negative  from  the  glass  support,  I  shall  now  conclude  this 
somewhat  imperfect  communication,  and  have  only  to  add  that  I 
shall  be  glad  to  answer  any  questions  that  may  be  put  by  members, 
as  I  am  afraid  I  have  gone  over  the  ground  somewhat  too 
hurriedly  to  have  made  myself  properly  understood. 

The  diagram  herewith  shows  the  mode  in  which  the  sensitive 
spools  are  inserted  in  the  carrier  slide  of  this  '* Kodak ''  camera.  By 
means  of  the  key  shown  at  top  of  instrument,  the  paper  is  made 
to  pass  on  to  a  winding  spooL  The  circular  opening  represents 
the  part  where  the  image  falls  upon  the  paper.  There  is  no 
audible  alarm ;  instead,  a  visible  indicator  shows  when  the  film  is 
in  position  for  ez|>osure. 
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YI. — The  Movements  of  ike  Joints  of  the  Knuckles  a/nd  BalU  of 
the  Toes.    By  Prof.  Clblanb,  M.D.,  LL.D.,  F.R.S. 


[Read  before  the  Society,  19th  December,  1888.] 


(PlATE  11.) 

The  knuckles  or  distal  ends  of  the  metacarpal  bones  articulate 
each  one  with  the  first  phalanx  of  its  finger,  and  the  articulation 
is  a  hinge-joint,  with  the  bones  kept  together  by  lateral  ligaments. 
But  the  peculiarity  of  the  joints  at  the  knuckles  is  that  when  the 
hand  is  open  they  admit  of  lateral  movement  by  means  of  which 
the  fingers  are  approached  and  separated,  while  when  the  fist  is 
closed  lateral  movement  is  impossible.  This  result  is  accomplished 
by  very  simple  means.  The  pai*t  of  the  surface  of  the  knuckle 
which  affords  the  path  of  movement  for  the  phalanx  from  the 
straight  to  the  completely  bent  position  of  the  finger  is  elongated 
from  dorsal  to  palmar  edge,  and  the  lateral  ligaments  are  attached 
far  back,  so  as  to  be  considerably  nearer  to  the  end  of  the  bone 
with  which  the  phalanx  is  in  contact  in  the  straight  state  of  the 
finger,  than  to  the  front  of  the  articular  surface  on  which  the 
phalanx  rests  when  the  hand  is  closed.  Also  the  knuckle  is  much 
broadened  in  front  by  the  addition  of  a  wedge  of  articular  surface 
with  which  the  opposite  bone  never  comes  in  contact,  but  serving 
to  stretch  the  lateral  ligaments  still  more  effectually  when  the  hand 
is  closed.  It  is  the  slackness  of  the  lateral  ligaments  which  allows 
the  finger  to  be  momentarily  separated  from  the  knuckle-bone 
when  one  pulls  the  finger  and  makes  the  joint  crack.  Elasticity 
is  given  to  the  extended  joints  when  one  has  been  leaning  on  the 
palms  and  then  rises  up,  by  there  being  ligamentous  fibres  which, 
arising  in  conjunction  with  the  lateral  ligament,  pass  forwards  to 
be  incorporated  with  the  thick  structure  in  front  entering  into 
the  formation  of  the  sheath  of  the  flexor  tendons  and  receiving 
the  fibres  of  the  transverse  ligament  stretched  between  the  meta- 
carpals. This  arrangement  does  not  seem  to  be  generally  known ; 
but  I  find  it  constant,  and  it  is  obviously  advantageous.    In  leaning 
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on  tlie  open  hand  the  ends  of  the  metacarpal  bones  are  pressed 
into  a  straight  line,  and  the  pressure,  conveyed  to  the  wrist^  also 
tends  to  flatten  its  transverse  arch;  and  from  this  flattening  the 
hand  recovers  with  considerable  spring  when  the  weight  is 
removed  from  over  it,  so  that  in  the  ordinary  position  the 
row  of  knuckles  is  somewhat  arched.  But  they  are  made  to 
lie  in  the  arc  of  a  smaller  circle  when  the  fist  is  dosed,  and  thus 
it  happens  that  the  tips  of  the  bent  fingers,  there  being  then  no 
lateral  movement  at  the  knuckle-joints,  are  pressed  together 
towards  the  centre  of  the  circle,  and  the  closed  hand  made  firm. 
This  lessening  of  the  circle  in  which  the  knuckles  lie  is  effected 
by  the  simple  expedient  of  the  metacarpals  of  the  ring  and  little 
fingers  gliding  on  the  bone  which  supports  them  at  the  wrist^  so 
that  when  the  long  tendons  which  bend  the  fingers  are  pulled 
upon,  they  not  only  bend  the  phalanges,  but  drag  forwards  those 
two  metacarpal  bones. 

The  same  transverse  arching  and  flattening  occur  at  the  balls 
of  the  toes,  and  the  joints  there  are  constructed  on  the  same 
principles  as  the  joints  of  the  knuckles.  But  the  most  interesting 
part  of  their  movement  is  from  the  straight  position  on  the  flat 
ground  to  the  over-extended  position  into  which  they  are  thrown 
when  the  heel  is  raised  in  walking,  or  when  the  points  of  the  toes 
are  raised,  as  by  the  forepart  of  the  sole  of  a  boot  Everyone 
knows  that  when  the  two  feet  are  laid  together  on  the  flat  ground, 
their  inner  borders  ought  to  be  parallel  in  their  whole  length ;  or, 
to  put  it  more  exactly,  when  they  touch  at  the  heels  and  the  balls 
of  the  great  toes,  these  toes  ought  to  lie  in  contact  in  their  whole 
length.  In  old  statuary,  one  even  sees  the  great  toe  inclined 
inwards,  but  that  is  apparently  intended  to  denote  the  pressure 
at  the  base  of  the  toe  exercised  by  the  strap  of  the  sandal.  Shoes 
are,  however,  made  so  that  when  placed  side  by  side  there  is  an 
angular  interval  between  the  great  toes;  and  ever  since  the 
publication,  many  years  ago,  of  Professor  Meyer's  pamphlet, 
^^  Procrustes  cwUe  portas"  there  have  been  numbers  of  people 
who  have  thought  this  sufficient  evidence  that  bootmakers  distort 
the  feet.  Yet  this  is  not  really  the  case  when  the  shoes  are  made 
to  fit  comfortably.  A  mocassin  is  made  of  such  soft  material  as 
to  adapt  itself  to  the  shape  of  the  foot  Tet  if  worn  for  a  while, 
it  gets  turned  up  at  the  toes,  and  the  mark  of  the  great  toe  shows 
an  outward  inclination,  such  as  would  be  given  to  it  by  a  shoe- 
maker.    The  reason  is  not  far  to  seek.     If  any  one  with  the  toes 
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undistorted,  so  that  the  inner  edges  of  the  great  toes  continue 
forwards  in  a  line  with  the  inner  edges  of  the  feet^  raises  his  toes 
from  the  ground  by  over-extension,  his  great  toes  will  be  seen 
separating  and  leaving  an  angular  space  between.  The  movement 
is  a  simple  one,  and  can  be  appreciated  at  once  hj  considering  the 
extremities  of  the  five  metatarsal  bones  as  one  block.  Then  it 
will  be  seen  that  a  line  passing  through  them  from  the  first  to  the 
fifth  will  lie  in  the  axis  of  a  cone,  and  that  it  is  on  the  surface  of 
this  cone  that  the  series  of  first  phalanges  revolve  in  the  move- 
ment of  over-extension.  The  path  of  movement  can  be  read  easily 
enough  on  the  surfaces  of  the  ends  of  the  metatarsal  bones,  and  it 
is  the  conical  character  of  the  movement  which  separates  the  toes 
of  the  two  feet  from  one  another.  When  the  shoemaker  turns 
upwards  the  point  of  the  shoe  he  makes  up  for  the  outward 
inclination  which  he  gives  to  the  inner  edge,  and  has  merely 
followed  the  pattern  made  for  him,  not  by  mocassins  only,  but  by 
the  mould  given  to  all  thin  flat  slippers  when  they  have  been 
worn  for  a  while.  I  own,  therefore,  that  while  I  have  often 
admired  Profbssor  Meyer's  observations  on  joints,  I  have  never 
been  able  to  see  the  wisdom  of  his  directions  for  reforming  the 
shape  of  shoes.  It  has  to  be  kept  in  mind  that  the  wearing  of 
shoes  necessarily  modifies  the  system  of  walking.  In  walking 
barefooted  the  great  toe  comes  first  to  the  ground,  the  weight 
being  conducted  outwards  till  all  the  balk  of  the  toes  are  pressed 
on,  and  afterwards  carried  back  in  part  for  a  moment  to  the  heel, 
to  be  again  thrown  forwards  and  rested  on  the  great  toe  before 
the  foot  leaves  the  ground.  Also  the  foot  has  its  transverse  and 
longitudinal  arches  both  materially  flattened  out  by  the  weight  of 
the  body,  so  that  it  is  continually  changing  its  length  and  breadth. 
But  with  a  thick-soled  boot  the  toes  are  never  brought  first  to  the 
ground,  except  when  the  body  is  bent  much  forwards,  as  in  running; 
and  the  arches  of  the  foot  are  made  somewhat  less  yielding  by  the 
support  g^ven  them.  In  exchange  for  the  protection  of  the  boot, 
we  put  up  with  a  limitation  of  the  elastic  movements  of  the  foot ; 
and  that  we  are  not  mistaken  in  doing  so  is  proved  by  the  fact 
that  all  pedestrians  prefer  a  thick  unyielding  boot  for  prolonged 
walking,  notwithstanding  the  weight.  The  foot  is  then  moved  in 
a  block.  A  position  has  to  be  chosen  in  which  the  foot  is  to  be 
confined,  and  that  no  one  could  tolerate  soles  fiat  with  the  ground 
is  shown  by  the  circumstance  that  the  toes  are  turned  up  even  in  • 
wooden  dogs. 
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EXPLANATION  OF  PLATE. 

1.  Knnckle  or  end  of  metacariMd  bone  of  the  middle  finger  of  the  left 

hand :  (a)  inner  Kir&oe ;  (6)  poeterior  Kir&oe ;  (c)  snrfRoe  of  origin 
of  the  lateral  ligaments 

2.  The  same  metacarpal  bone  seen  from  the  front,  ahowing  how  the 

articular  surface  is  broadened  by  a  wedge-like  addition. 

3l  The  same  metacarpal  bone :  (a)  portion  of  the  first  phaUnx  or  finger- 
bone  ;  (b)  lateral  ligament ;  (c)  fibres  passing  forwards  in  front  of  the 
lateral  ligament  to  support  the  joint  in  extension  by  being  similarly 
attached  at  the  other  side. 

4.  The  knuckles  of  the  left  hand  as  disposed  in  full  extension  of  the  fingers. 

5.  The  knuckles  of  the  left  hand  as  disposed  when  the  fist  is  dosed.    The 

dotted  lines  show  the  oonyergent  directions  of  the  fingers  when  bent. 

6.  Left  foot  seen  from  aboye  when  laid  on  the  flat  ground. 

7.  The  same  from  the  inside. 

8.  Right  foot  seen  from  above  when  the  toes  are  turned  upwards. 

9.  The  same  from  the  inside. 

10.  The  ends  of  the  metatarsal  bones  of  the  left  foot,  with  dotted  lines  to 
show  the  paths  of  movement  of  the  toes  when  they  are  turned 
upwards. 
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YlL'-'The  Training  of  Architects.  By  Henry  Dyer,  C.E.,  M.  A., 
Yioe-President^  Institution  of  Engineers  and  Shipbuilders, 
Scotland;  Life  Governor,  Glasgow  and  West  of  Scotland 
Technical  College. 


[Read  before  the  ArcbitectanJ  Section  of  the  Society, 

4th  February,  1889.] 


It  may  seem  strange  that  one  who  is  not  an  architect  should 
address  a  company  composed  chiefly  of  architects  on  the  training 
which  is  necessary  for  their  profession.  I  hope  I  shall  be  acquitted 
of  all  presumption  when  I  say  that  I  am  here  by  invitation.,  and 
that  my  remarks  are  intended  to  be,  to  a  large  extent,  supplemen- 
tary to  the  excellent  paper  read  here  last  session  by  Mr.  Newbery. 
I  suppose  that  the  reason  why  I  received  the  invitation  was 
because  for  a  good  many  years  I  have  taken  considerable  interest 
in  educational  subjects,  and  have  observed  what  is  being  done  in 
the  chief  schools  in  different  parts  of  the  world  for  professional 
training;  and  also  because  1  have  taken  an  active  part  in  the 
organisation  of  two  Colleges  on  opposite  sides  of  the  globe,  and 
under  very  difierent  conditions,  in  which  a  course  of  training  for 
architects  forms  part  of  the  curriculum.  I  have  thus  found  it 
necessary  to  study  the  opinions  of  architects,  and  what  I  say  to-night 
will  be  in  some  parts  a  digest  of  those  opinions,  and  in  others  I  will 
quote  them  verbatim.  I  may,  however,  have  occasion  to  say  some 
things  on  my  own  account  with  which  you  do  not  agree,  but  in 
inviting  me  here  I  am  sure  you  had  no  wish  to  restrict  my 
liberty  of  expression,  and  it  will  at  least  do  you  no  harm  to 
know  what  some  of  the  public  think  of  the  work  of  architects. 

The  invitation  which  I  received  asked  me  to  speak  on  the 
technical  training  of  architects.  Now  it  may  surprise  some  of  you 
to  learn  that  there  is  no  phrase  I  dislike  more  than  **  technical 
training "  or  "  technical  education,''  and  if  I  use  it  at  all  it  is 
simply  to  prevent  myself  from  being  misunderstood  by  those  whom 
I  am  addressing.  A  great  many  of  those  who  speak  and  write 
about  technical  education,  and  also,  I  am  sorry  to  say,  many  of  the 
teachers  who  take  part  in  it,  seem  to  look  upon  the  scholars 
merely  as  ambidextrous  monkeys,  or  clever  tools  for  turning  out 
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machines  or  manufactured  products,  and  not  as  men  made  in 
God's  own  image.  It  is  altogether  a  mistake  to  draw  strict  lines 
of  division  between  the  different  parts  of  a  man's  education.  A 
man  ought  to  be  trained  intellectually,  physically,  and  morally  to 
perform  the  duties  which  are  likely  to  fall  to  his  lot,  but  the  whole 
system  should  form  something  like  a  harmonious  unity,  and  the 
result  should  be  in  the  first  place  a  man,  and  in  the  second  an 
architect^  an  engineer,  or  anything  else;  and  the  chief  use  of  that 
part  of  education  which  is  generally  called  technical  should  be  to 
give  him  the  moral  dignity  and  intellectual  force  arising  from  a 
correct  knowledge  of  the  principles  of  the  work  on  which  he  is 
engaged.  The  complete  treatment  of  the  training  of  architects 
woidd  therefore,  in  the  sense  in  which  I  have  used  the  term,  involve 
the  review  of  the  whole  question  of  education,  which,  of  course,  is 
clearly  beyond  my  power  in  the  time  at  my  disposal.  I  will  there- 
fore dwell  on  that  part  which  is  usually  called  technical,  and 
merely  indicate  its  relations  to  the  more  general  subjects.  On  the 
side  of  art  I  cannot  do  better  than  refer  to  the  paper  by  Mr. 
Newbery,  already  mentioned.  If  I  have  any  criticism  to  make 
on  that  paper  it  is  that  the  author,  like  all  enthusiasts,  has  so 
magnified  the  importance  of  art  as  almost  to  exclude  all  other 
aspects  of  the  subject. 

Mr.  Newbery  began  his  paper  with  a  quotation  from  Ruskin — 
<'To  build  is  by  common  understanding  to  put  together  and 
adjust  the  several  pieces  of  any  edifice  or  receptacle  of  a  consider- 
able size,  and  building  does  not  become  architecture  merely  by  the 
stability  of  what  it  erects.  Architecture  is  the  art  which  so 
disposes  and  adorns  the  edifices  raised  by  man,  for  whatsoever 
uses,  that  the  sight  of  them  contributes  to  his  mental  health, 
power,  and  pleasure;"  Mr.  Newbery  remarks  that  Buskin  here 
makes  a  sharp  division  between  building,  as  such,  and  architecture, 
which  may  be  co-existent  with  it,  and  adds  a  corollary,  <'if,  as 
goes  in  the  saying,  the  architect  be  the  artist,  then  in  common 
with  him  he  is  divisible,  so  to  speak,  into  two  men — ^the  designer 
whose  brain  conceives,  and  the  workman  whose  hands  execute." 

I  think  Buskin's  definition  is  incomplete.  It  is  not  sufficient 
that  an  architect  should  '^  so  dispose  and  adorn  the  edifices  raised 
by  man,  for  whatsoever  uses,  that  the  sight  of  them  contributes 
to  his  mental  health,  power,  and  pleasure."  In  my  opinion,  the 
first  duty  of  an  architect  is  to  make  a  building  suitable  for  the 
purposes  for  which  it  is  intended,  and  having  done  that  then  to 
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make  it  as  beautiful  as  circumstances  will  admit  Some  structures 
are  only  intended  to  be  looked  at,  and  in  those  cases  the  architect 
may  for  the  most  part  confine  his  efforts  to  what  contributes  to 
mental  health,  power,  and  pleasure.  But  the  majority  of  structures 
are  intended  for  living  In,  either  as  places  of  residence,  or  of 
occasional  meetings,  and  if  thej  are  so  arranged  that  bodily  health 
suffers,  "  mental  health,  power,  and  pleasure  "  are  not  likely  to  be 
in  good  condition.  It  would  be  absurd  to  expect  the  architect  to 
work  out  all  details  with  his  own  hands,  but  he  ought  to  know 
how  they  should  be  done,  if  he  does  not  wish  to  become  a  mere 
decorator  of  the  work  of  the  carpenter,  the  builder,  and  the 
sanitary  engineer. 

In  a  recent  paper  Mr.  Walter  Crane,  writing  of  the  artist  in 
olden  times,  said  that  he  was  '*  originally  one  with  the  constructive 
workman,  the  builder,  the  smith,  the  carver,  the  potter ;  he  put 
the  touch  of  art  on  his  work  in  refining  play  of  line  and  pattern, 
and  he  saw  that  it  was  good,  with  the  pleasure  and  delight  of  a 
craftsman.  So  use  and  beauty  were  one  in  the  old,  simple  days. 
But  we  have  changed  all  that.  We  have  put  use  in  one  pigeon- 
hole and  beauty  in  another,  and  it  is  only  by  accident  that  they 
get  mixed."  As  with  art,  so  with  architecture^ — use  and  beauty  are 
often  to  be  found  in  different  pigeon-holes,  and  they  seldom  get 
mixed.  The  complicated  requirements  of  modem  civilisation 
demand  that  the  architect  should  not  only  be  an  artist,  but  should 
also  have  a  considerable  knowledge  of  the  engineering  of  architec- 
ture, of  physics,  chemistry,  and  geology,  of  carpentry  and  joinery, 
and  of  the  practice  of  building.  With  a  proper  system  of  education, 
this  could  easily  be  obtained  without  putting  a  very  heavy  load 
on  the  shoulders  of  the  students.  In  the  days  when  our  greatest 
churches  and  cathedrals  were  erected,  the  artisans  or  builders  were 
also  architects.  In  his  recent  book  on  *'  The  Economic  Interpretation 
of  Bttstory,"  Professor  Thorold  Rogers,  speaking  of  the  architectural 
work  of  the  middle  ages,  says — "The  greater  part  of  the  handsome 
churches  and  conventual  buildings  of  that  age  were  the  work  of 
the  artisans  themselves,  'who  could  draw  their  own  plot.'  It 
needed  no  common  or  brief  training  to  enable  the  mason  to  himself 
design  these  structures  from  the  foundation  to  the  roof,  and  then 
resign  his  work  to  an  equally  skilled  carpenter.  These  working 
men  were  the  teachers,  the  models  of  those  architects  who  copy 
their  labours  in  our  days,  and  very  often  make  a  sad  bungle  of  the 
imitation.     In  a  time  when  men  could  not  be  spared  for  the  otiose 


Mb.  Henbt  Dter  on  the  Training  of  Architects,         69 

function  of  a  designer,  who  very  often  knows  little  or  nothing  of 
the  materials  with  which  he  has  to  deal,  but  the  design  came  from 
the  artisan,  we  may  depend  on  it  that  a  seven  years'  apprenticeship 
was  no  long  period  for  the  youth  to  learn  his  craft  in,  and  become 
the  rival  in  the  new  style  of  those  great  builders  who  had  raised 
the  structures  of  a  previous  century." 

Sir  Gilbert  Scott  in  one  of  his  earliest  works  made  the  following 
remarks  :* — "Architecture  differs  from  her  sister  arts  of  painting 
and  sculpture  in  this,  that  while  they  directly  originate  from  a 
feeling  for  beauty,  and  are  either  wholly  independent  of  utility, 
or  only  accidentally  connected  with  it,  architecture  results  in  the 
first  instance  from  necessity,  beauty  being  a  superadded  graoa 
The  element  of  beauty  may  increase  in  its  relative  importance 
with  the  nature  and  objects  of  the  building  in  proportion  as  the 
building  becomes  more  monumental  in  its  character;  but  in  no 
class  of  building  can  beauty  consistently  be  permitted  to  interfere 
in  any  degree  with  the  efficiency  with  which  the  structure  provides 
for  and  carries  out  the  primary  object  of  its  erection,  whatever 
that  may  chance  to  be. 

<*No  class  of  building  is  so  completely  the  result  of  necessity  as 
our  houses — our  existence  is  dependent  upon  them,  and  health, 
comfort^  and  convenience  require  that  they  should  be  constructed 
with  all  possible  regard  to  the  demands  of  our  nature  and  the 
customs  and  necessities  of  the  state  of  society  in  which  we  are 
placed.  We  may  superadd  taste  to  any  extent,  but  if  it  interferes 
with  any  of  these  primary  requirements  it  (just  so  far)  defeats  the 
objects  for  which  domestic  buildings  are  erected,  and  becomes  a 
nuisance  instead  of  a  luxury.  It  follows  that  no  style  of  archi- 
tecture is  good  for  anything  which  demands  that  utility  should  in 
any  degree  be. sacrificed  to  taste.  It  has  consequently  been  in  all 
ages  the  aim  of  good  architecture  not  only  to  add  beauty  to 
utility,  but,  so  far  as  possible,  to  make  it  ffraw  out  of  and  result 
from  the  uses  and  construction  of  the  various  parts  of  the  building — 
an  object  which  becomes  doubly  urgent  in  those  buildings  on  which 
our  life,  health,  happiness,  and  convenience  are  in  so  great  a  degree 
dependent." 

With  an  opinion  such  as  this,  coming  from  a  man  like  Sir 
Gilbert  Scott,  architects  need  not  be  surprised  if  a  long-sufiering 
public  now  begins  to  demand  that  they  should  qualify  themselves 
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to  meet  the  conditions  laid  down  in  the  sentences  I  have  quoted, 
not  only  in  our  private  dwelling-houses,  but  also  in  our  public 
buildings,  and  that  questions  of  acoustics,  ventilation,  and  sanitation 
generally  should  be  considered  alongside  those  of  use  and  beauty. 
Architects  very  often  complain  that  they  are  interfered  with  in 
the  design  of  their  work,  and  no  doubt  many  who  employ  them 
are  very  unreasonable  in  their  demands  and  impracticable  in  their 
methods  of  putting  them;  but  it  is  quite  impossible  even  for  the 
best  trained  architects  to  design  many  buildings  in  all  their  details 
without  receiving  a  considerable  amount  of  assistance  and  advice. 
Even  with  what  should  be  sufficient  in  both  these  respects,  we  find 
few  public  buildings  which  are  what  they  ought  to  be  in  the 
matters  of  arrangements  and  internal  fittings.  One  of  the  latest 
works  of  Sir  Gilbert  Scottj  the  buildings  of  the  University  of 
Glasgow,  show  that  it  is  much  easier  to  preach  than  to  practice. 
There  are  some  grand  pieces  of  architecture  about  them,  but  in 
my  opinion  the  front  is  too  low  to  be  in  keeping  with  the  general 
design,  while  in  many  respects  the  internal  arrangements  are  very 
defective.  I  was  a  student  at  the  University  when  the  new 
buildings  were  opened,  and  I  was  much  struck  with  the  many 
examples  of  defective  design  which  were  to  be  observed.  I  will 
not  enter  into  details  of  these,  but  the  following  observations  by 
Dr.  Dickson,  the  Curator  of  the  University  Library,  may  be  taken 
as  a  sample  of  what  might  be  said  about  the  whole  of  the  buildings. 
Dr.  Dickson  states  that  "the  memorandum  prepared  for  the  building 
committee  and  the  architect  stated,  inter  alia,  that  the  new  library 
'  should  be  isolated  as  far  as  possible,  so  as  to  diminish  the  risk  of 
fire,  and  constructed  throughout  with  special  precautions  against 
that  risk.'  The  building  is  not  isolated,  but  has  class-rooms  and  a 
dwelling-house  attached  to  it,  and,  while  concreted  floors  are 
provided  by  way  of  precaution  against  fire,  an  open  shaft  con- 
taining a  wooden  staircase  passes  up  from  the  basement  to  the 
second  fioor  of  the  main  building.  We  asked  that  the  building 
'should  be  heated  with  hot-water  pipes  and  well  ventilated.'  It 
was  heated  at  first  by  hot-air  flues  (carried  along,  at  least  on  the 
north  side,  beneath  the  basement)  which  brought  in  the  dust  and 
sooty  smoke  of  Glasgow,  as  well  as  occasionally  moisture,  evaporated 
from  water  in  the  underground  chambers — evils  which  became  so 
seriously  injurious  that  it  was  found  necessary  some  years  ago  to 
supersede  the  system  by  that  of  hot-water  pipes.  We  suggested, 
as  regards  the  ground  floor,  that  *  access  to  the  upper  shelves 
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should  be  |»tifided  bj  means  of  l^t  iron  galleries ;'  but  tlwre 
are  no  izon  galleries,  and  a  Urge  portion  of  tbe  space  lor  the 
storage  of  booics  is  kft  wholl j  nnoocnpied  under  drauMtaiioeB 
which  make  it  difficult  now  to  utilise  it.  We  asked  that  *if  any 
considerable  portion  of  the  bodks  should  be  pfa^oed  in  an  upper 
stmej  there  should  be  hoists  for  couTejing  them  up  and  down.' 
But  no  hoist  is  provided  even  in  the  shaft  intended  for  it^  We 
suggested  '  that  a  woiking  nx>m  should  be  placed  in  dose  Tioinitj 
to  the  lobby  for  the  deliTcry  of  books:'  it  was  placed  at  the 
oi^KMite  end  of  the  halL  We  suggested  'a  reading-room  with 
abundance  of  l^t ;'  that  which  was  provided  was  lighted  only 
from  one  end,  and  it  was  necessary  during  a  great  part  of  the 
winter  to  use  gas,  which  tended  to  vitiate  the  air  of  the  room« 
We  recommended  that  *■  the  cases  should  be  uniform  in  sise  or 
disposed  in  uniform  series,  so  that  the  books  may  be  readily  moved 
from  one  case  to  another.'  On  the  cases  for  the  ground  floor 
arriving  (at  a  time  when  the  books  were  already  in  waiting  for 
them)  we  found  that  the  possibility  of  shifting  the  books  in  the 
room  from  case  to  case  was  precluded  by  a  difference  of  some  few 
inches  in  the  height  of  the  alternate  cases." 

For  some  of  these  things  possibly  the  architect  was  not  to  blame, 
but  such  a  state  of  affairs  proves  two  things.  Firsts  that  an 
architect  should  never  become  a  manufacturer — that  is,  say,  he 
should  never  undertake  work  which  he  cannot  personally 
superintend,  and  for  which  he  cannot  be  responsible.  K  he 
does,  he  sells  his  name  as  an  architect  for  less  than  a  mess  of 
pottage,  and  no  true  artist  will  ever  do  that.  In  the  second  place, 
it  shows  how  necessary  it  is  that  drawings  and  specifications 
should  be  as  complete  as  possible,  and  the  whole  of  the  conditions 
carefully  studied  before  the  buildings  are  commenced.  The 
difficulties  which  arise  between  architects  and  their  employers 
regarding  charges  for  extras  are  notorious.  In  many  cases  no 
doubt  the  latter  are  to  blame  for  not  having  a  clear  idea  of  what 
they  want^  as  their  notions  only  begin  to  take  shape  as  the  build- 
ing progresses,  and  the  consequent  changes  allow  opportunities  for 
charging  at  higher  rates,  of  which  few  contractors  fail  to  take 
advantage.  In  any  case  the  want  of  carefully-prepared  drawings 
and  specifications  leads  to  a  great  waste  of  time  and  a  large  amount 
of  worry,  which  are  quite  a  sufficient  justification  of  the  demand 
that  such  work  should  form  a  very  important  part  in  the  training 
of  architects. 
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It  is  quite  impossible  to  draw  exact  dividing  lines  between  the 
work  of  the  civil  engineer,  the  builder,  and  the  architect.  If  we 
adhered  strictly  to  Ruskin's  definition  of  architecture,  and  only 
gave  the  title  of  architect  to  those  who  designed  buildings  the 
sight  of  which  contributes  to  the  mental  health,  power,  and 
pleasure  of  man,  and  then  took  a  walk  through  our  towns  and 
cities  to  select  by  their  works  the  men  who  were  deserving  of  the 
title,  we  would  return  with  a  very  short  list.  Nine-tenths  of  the 
buildings  we  see  are  simply  specimens  of  civil  engineering  con> 
struction,  in  which  we  look  in  vain  for  anything  approaching 
beauty.  Their  designers  are  very  often  not  to  blame  for  this»  as 
they  have  been  hampered  by  want  of  money  or  other  circumstances. 
And  yet  want  of  money  is  not  always  an  excuse  for  an  ugly 
buUding.  In  Japan,  for  instance,  the  poorest  building  (if  in 
Japanese  style)  has  always  something  artistic  about  it.  You  may 
wander  about  the  streets  of  a  Japanese  town  for  days  and  always 
come  across  something  new  which  delights  you  by  its  beauty  and 
arrangement  In  most  of  the  large  towns  in  Britain,  especially 
in  those  of  recent  origin,  such  a  walk  generally  produces  feelings 
of  intense  disgust.  The  west  end  abounds  with  monuments  to 
vulgar  ostentation,  and  the  east  with  evidences  of  the  degradation 
resulting  from  the  hunt  for  wealth,  and  merely  sensual  pleasures. 

In  Germany,  and  especially  in  Prussia,  the  professions  of  civil 
engineering  and  architecture  are  united,  and  the  same  training  is 
given  to  all  the  members;  and  it  is  only  after  men  have  displayed 
considerable  ability  and  originality  that  they  keep  to  a  special 
province  of  their  profession,  and  all  who  raise  themselves  above  a 
position  of  mediocrity  are  either  architects  or  civil  engineers.  In 
Japan,  I  insisted  on  all  our  students  of  civil  engineering  knowing 
sufficient  of  what  is  usually  called  architecture  to  enable  them  to 
design  and  construct  such  buildings  as  were  likely  to  be  required 
in  connection  with  the  civil  engineering  works  on  which  they 
were  engaged ;  and  I  think  that  every  civil  engineer  ought 
to  be  able  to  do  thia  On  the  other  hand,  I  insisted  on 
all  our  students  of  architecture  knowing  sufficient  of  the 
principles  of  construction,  and  of  the  scientific  arrange^ 
ments  of  buildings  as  to  enable  them  to  make  them  stable  and 
strong,  healthy  to  live  in,  and  otherwise  suitable  for  the 
purposes  for  which  they  were  intended.  Although  it  is  impossible 
to  distinguish  clearly  between  civil  engineering  and  architecture^ 
such  an  arrangement  as  I  have  indicated  would  lead  to  a  very 


Mb.  Hsnby  Dteb  on  the  Training  of  Architects,         73 

natural  diviaion.  In  certain  special  structures  it  might  be 
necessary  for  the  eivil  engineer  to  call  in  the  aid  of  the  architect, 
or  for  the  architect  to  call  in  the  aid  of  the  civil  engineer,  but 
generally  speaking  they  would  be  independent.  On  the  other 
hand,  the  builder  is  necessary  to  both :  he  carries  out  their  plans, 
and  should  in  both  cases  be  their  subordinate.  I  have  met  civil 
engineers  and  architects  who,  from  their  ignorance  of  building 
construction,  were  largely  in  the  hands  of  their  foremen  masons 
or  carpenters.  In  country  districts  we  very  often  find  combined 
in  one  man  the  offices  of  civil  engineer,  architect^  surveyor,  and 
builder,  and  for  the  classes  of  work  they  are  expected  to  do  there 
are  no  reasons  why  this  should  not  be  allowed  to  continue. 
Attempts  to  arrange  such  businesses  strictly  according  to  logic, 
with  the  omission  of  common-sense,  would  lead  to  great  incon- 
venience, and  in  many  cases  to  very  absurd  arrangements. 

In  a  recent  magazine  article*  on  the  work  of  architects,  the 
following  opinions  were  expressed  : — <*  The  word  architecture  is 
more  or  less  loosely  used,  and  is  taken  by  some  to  mean  no  more 
than  the  arrangement  and  supervision  of  buildings,  with  purely 
practical  objects  in  view.  There  is  a  considerable  proportion  of 
building  work  which  aims  at  no  more  than  the  purely  utilitarian. 
The  erection  of  warehouses,  prisons,  and  many  buildings  of  a 
similar  nature  is  all  comprehended  in  the  popular  idea  of  architec- 
ture ;  and  in  works  of  this  nature,  as  a  general  rule,  anything 
beyond  the  purely  practical  is  neither  desired  nor  aimed  at.  I  do 
not  say  that  the  conditions  under  which  such  works  are  done 
necessarily  preclude  the  possibility  of  an  aesthetic  effect.  I  should 
be  loth  to  admit  that  any  kind  of  legitimate  building  could  not 
be  made  to  lend  itself  to  artistic  purposes ;  but  merely  to  assert 
that  the  practice  is  against  any  such  ambition,  and  that  those  who 
undertake  such  operations  are  in  loose  popular  terminology  ranked 
as  architects  no  less  than  those  with  whom  the  interests  of  art  are 
altogether  paramount."  The  writer  goes  on  to  say, — "  For  the 
purposes  of  this  paper,  at  any  rate,  I  should  wish  to  exclude  from 
consideration  not  only  the  '  sweaters,'  but  also  those  with  whom 
the  artistic  motive  is  altogether  lacking.  Let  them  have  due 
recognition  as  '  master-builders,'  or  by  whatever  better  name  may 
be  found  for  them  ;  but  let  us  not  think  of  anything  else  than  the 
development  of  building  into  a  fine  art.     This,  then,  will  give  us 

*By  Basil  Champneys,  **  Time,"  October,  1888,  p.  385. 
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a  reasonable  idea  of  what  an  architect  is,  and  what  he  has  to  do. 
His  work  must,  first,  be  his  own  ;  and,  secondly,  it  must  have  an 
artistic  motive.  He  has  not  only  to  do  all  that  the  so-called 
architect  (really  builder)  has  to  do,  but  he  has  to  handle  it  all  in 
such  a  manner  as  to  produce  a  real  work  of  fine  art.  It  is  not  as 
though  the  two  kinds  of  so-called  architects  had  different  functions 
to  perform,  the  one  of  the  lower  and  the  other  of  the  higher  kind  : 
the  one  the  work  of  skill  and  knowledge,  the  other  of  imagination 
and  art  He  who  is  really  an  architect  according  to  my  definition 
has  to  do  all  that  the  other,  whom  I  have  called  the  '  master- 
builder,"  has  to  do ;  but,  besides  all  this,  he  has  to  work  out  .the 
whole  with  a  predominant  aim  at  an  artistic  result.  He  cannot 
in  any  degree  set  the  one  against  the  other ;  he  cannot  condone 
inferior  arrangement  or  faulty  construction  by  producing  beauty 
in  appearance.  The  public  insists,  and  insists  rightly,  on  the 
practical  before  all  things.  Even  if  it  did  not,  an  adequate  under- 
standing of  the  conditions  of  his  art  would  lead  the  true  architect 
to  base  the  result  he  aims  at  upon  the  practical,  which,  though  he 
makes  it  subservient  to  a  higher  end,  is  still  essential,  and  in  its 
domain,  paramount." 

The  whole  article  from  which  I  have  quoted  is  well  worthy  of 
careful  study,  and  although  there  are  some  points  in  it  which  may 
be  criticised,  still  it  gives  a  very  good  idea  of  the  professional  view 
of  the  question.  The  last  three  sentences  are,  however,  practically 
sufficient  for  my  present  purpose.  If  architects  are  willing  to 
admit  that  the  buildings  they  design  should  in  the  first  place  be 
well  suited  to  the  purposes  for  which  they  are  intended,  and  that 
they  themselves  should  be  qualified  to  say  when  the  work  has 
been  carried  out  in  a  proper  manner,  and  further  that  it  is  their 
duty  to  make  them  as  beautiful  as  those  purposes  and  the  money 
at  their  disposal  will  allow,  I  may  leave  the  exact  limits  of  the 
profession  to  be  defined  by  the  architects  themselves.  But  they 
must  remember  that  in  all  professions  every  grade  of  ability  is  to 
be  met  with,  and  that  while  aiming  at  a  high  standard  for  those  at 
the  head  of  the  profession,  arrangements  should  also  be  made  to 
meet  the  wants  of  those  in  the  lower  stages.  They  must  also 
remember  that,  if  they  wish  to  exclude  from  architecture  all  the 
work  which  might  be  done  by  an  intelligent  "master-builder," 
they  will  make  their  profession  a  very  select  one. 

Let  us  consider  shortly  some  of  the  things  architects  ought  to 
know,  or  be  able  to  do,  so  that  we  may  suggest  arrangements  for 
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far  KBc^i  oi  likesr  xzme  hezz^z  x&besi  iir  w^;^  t^i$  TtMt  of  i^  <v^r9iK 

an  innmte  aoqxBint&Dce  mnk  defauis  of  ]»Hhod^  »$  4^  lit;V 
and  xhe  scoot  d  sxumuunI  ^v^cvks  wxild  snXtt  <«MM^  iIhnm 
to  design  saSckntlT  exactly,  wi^bont  requirag  to  ^>  into  <^lAKMmti^ 
eakakiioax.  At  the  rooezit  nxedng  of  tlie  Anc^iuiN^loj'ioAl  A$^x^ 
tion  I  vook  ^?**^*g^  to  ask  several  weU-known  ardtit^K^  bow  fwr 
thej  foand  it  neoeaBair  to  make  calcolatioQs  np^rding  tho  Mr^n|i;th 
and  stability  of  th^  baildings,  and  tbev  witbout  exception  ro)^Uif<i 
that  ther  addom  or  never  made  any  sodi  c^Uculatioi^a — tb« 
proporticms  and  siaes  of  the  diffisrent  parts  of  tbeir  buUdinga  Wing 
determined  almost  entirely  from  experience  and  ohss^rratk^iu 
NeTeribeless  they  all  recognised  the  necessity  of  arcbitoota 
knowing  the  general  principles  on  which  snch  experienco  was 
founded. 

Architects  should  have  a  fairly  good  acquaintanoo  witJi 
physics — at  least  with  those  parts  which  are  connected  with  the 
acoustics,  lighting,  heating,  and  sanitary  arrangements  of  buildinga. 
There  are  few  public  buildings  in  which  a  speaker  can  addreH*  a 
large  audience  with  any  degree  of  comfort  to  himself  or  Iun 
audience,  and  fewer  still  in  which  the  arrangements  for  ventilation 
are  even  passably  good.  The  necessity  for  good  fresh  air  sotnns 
never  to  dawn  on  many  architects,  even  of  high  standing  in  their 
profession.  A  short  time  since,  under  the  auspices  of  the  Nortli- 
Eastern  Sanitary  Inspection  Association,  Professor  P.  JMiilHpi 
Bedson,  Mr.  T.  W.  Lovibond,  and  Mr.  Walter  Hovern  made  an 
examination,  chemical  and  bacteriological,  of  the  atmosphern  of 
twenty-six  buildings  in  Newcastle-on-Tyne.     Tlioso  iiyoludod  tliroo 
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theatres  and  five  other  places  of  amusement,  five  places  of  worship, 
seven  schools,  and  two  courts,  in  addition  to  libraries,  lecture 
rooms,  workshops,  and  the  wards  of  an  infirmary.     With  regard 
to  the  results,  the  assize  courts,  where  mechanical  ventilation  was 
employed,  came  out  decidedly  the  best,  the  amount  of  carbonic 
acid  gas  after  a  crowded  day  being  only  6 '66  parts  per  10,000. 
Such  a  report  cannot  always  be  given  of  our  law  courts.     A  short 
time  since  one  of  our  local  judges,  whose  duty  it  is  to  punish  for 
overcrowding  in  the  dwellings  of  the  poor,   informed  me  that 
the  air  of  the  room  in  which  he  gives  judgment  is  very  often  as 
bad  as  that  of  some   of  the  lowest  slums.     In  the  Newcastle 
experiments   it  was  found  that  churches,  if  not  absolutely  the 
worst  with  regard  to  ventilation,  are  at  any  rate  very  nearly  so, 
the  amount  of  carbonic  acid  gas  during  service  ranging  from  16 
to  32|  parts  per  10,000.     On  the  other  hand,  the  bacteriological 
results  are   fairly  good,  on  account^  I  suppose,  of  the  weekly 
sweeping  to  which  the  churches  are  subjected.     In  schools  the 
purity  of  the  air  varies  with  the  class  of  the  pupils — ^the  better  the 
latter  the  better  the  former — both   the  chemical  and  bacterio- 
logical analyses  giving  similar  results.     Of  places  of  amusement 
the  public  halls  are  in  some  cases  worse  than  the  churches,  and  in 
others  better,  whilst  theatres  proved  in  every  instance  to  be  better 
ventilated  than  churches.     The  researches  of  Professor  Camelly, 
and    Drs.    Haldane   and   Anderson,    on    "The   Oarbonic  Acid, 
Organic  Matter,  and  Micro-organisms  in  Air,  more  especially  in 
Dwellings  and   Schools,"*   should   be  carefully  studied  by  all 
architects  and  sanitary  officers,  as  they  are  not  only  models  of  what 
such  researches  should  be,  but  they  also  show  their  bearings  on  the 
health  of  the  population.     I  cannot  discuss  these  in  detail,  beyond 
observing  that,  while  carbonic  acid  gas  and  micro-organisms  are 
not  likely  to  do  much  harm  to  persons  in  perfect  health,  they  may 
have  a  very  bad  effect  on  the  feeble.     Even  when  there  is  a  slight 
catarrh,  the  bacteria  are  probably  a  source  of  considerable  danger. 
The  action  of  oxidisable  organic  substances  in  air  is  always  bad, 
and  has  a  very  great  effect  in  lowering  the  general  health  and 
predisposing  to  other  diseases.     The  deaths  from  '*  debility  "  and 
"  convulsions ''  in  infants  are  perhaps  in  considerable  proportions 
due  to  subacute  poisoning  by  these  substances.     The  results  of 
such  investigations,  and  the  remedies  their  authors  propose,  are 
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now  attractmg  the  attention  of  architects,  and  sanitary  science  in 
its  bearings  on  the  profession,  now  frequently  forms  the  subject 
of  papers  which  appear  in  professional  journals;*  but  we  stOl 
want  a  more  thorough  system  of  instruction  in  our  technical 
schools,  so  that  young  architects  may  look  upon  the  subject  as  an 
essential  part  of  their  training,  and  not  merely  something  to  be 
picked  up  as  chance  opportunity  offers. 

Another  subject  which  should  receive  more  attention  from 
architects  than  it  does  is  the  arrangements  for  the  protection  of 
buildings  from  fire,  at  least  those  which  are  necessary  to  prevent 
the  spread  of  fire.  Many  buildings  are  little  better  than  match 
boxes,  and  even  in  those  in  which  special  precautions  have  been 
taken  we  very  often  find  some  defect  in  construction  or  arrange- 
ment which  practically  nullifies  all  these  precautions.  The  exten- 
sion in  the  use  of  automatic  sprinklers  for  the  extinction  of  fire 
has  thrown  a  considerable  responsibility  on  the  architect,  for  a 
little  bad  planning  on  his  part  may  practically  render  them  of  no 
value. 

It  would  be  a  great  advantage  if  all  architects  could  be  got  to 
serve  a  year  or  two  at  the  actual  work  of  carpentry  or  building,  so 
that  they  might  really  understand  how  their  designs  were  worked 
out.  If  this  cannot  be  arranged  they  ought  certainly  to  take 
every  opportunity  of  making  themselves  acquainted  with  the 
methods  of  work,  by  inspecting  buildings  and  visiting  workshops. 
One  of  the  writers  from  whom  I  have  already  quoted  has  said — 
"  A  faultless  builder  should  have  served  his  apprenticeship  in  each 
of  the  building  trades  before  he  attempts  to  supervise ;  and  to 
realise  this  ideal  we  should  have  to  make  him  undergo  an  educa- 
tion of  say  seventy  years,  at  a  moderate  computation,  before  he 
was  qualified  to  act  But  seeing  that  the  ancient  standard  of  three- 
score years  and  ten  does  not  fall  far  short  of  contemporaiy 
experience  as  to  the  duration  of  life,  it  is  obvious  that  the  builder 
must  be  content  with  something  short  of  this  degree  of  knowledge. 
His  position,  indeed,  is  not  altogether  dissimilar  to  that  of  the 
heads  of  our  public  departments,  who,  possibly  in  virtue  of  general 
administrative  ability,  make  better  superintendents  of  matters 
involving  special  and  technical  knowledge  than  those  who  have 

*  For  example,  see  paper  by  E.  C.  Robins,  "Royal  Inst,  of  B.A.,  Nov., 
1880. "  Reprinted  in  his  book  on  ''Technical  School  and  College  Buildings ;" 
tAso  an  excellent  book  by  Dr.  Billings,  "  On  Ventilation  and  Heating." 
Trubner  k  Co. 
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the  technical  knowledge  and  nothing  else."  The  master-builder 
here  described  is  really  performing  the  duties  expected  of  many 
architects,  and  unless  these  are  content  to  become  mere  draughts- 
men, who  have  to  trust  themselves  in  all  matters  of  detail  to  the 
foremen  builders,  plumbers,  and  the  host  of  specialists  growing 
up  around  the  profession  of  architecture,  they  must  qualify 
themselves  to  superintend  in  an  intelligent  manner  all  the  work 
done  by  the  special  practitioners. 

Although  I  do  not  propose  to  enter  into  the  details  of  the 
artistic  training  required  by  architects,  I  should  like  to  say  a  few 
words  on  some  of  the  relations  of  architecture  to  the  sister  arts  of 
painting  and  sculpture.  In  the  early  days  of  art  the  painter 
looked  upon  'the  architect's  walls  as  his  legitimate  field,  while 
sculpture,  especially  in  Gothic  architecture,  was  even  more 
closely  related  to  architecture  than  to  painting,  and  many  of  the 
most  famous  artists  were  distinguished  in  all  the  three  arts. 
It  is  impossible  to  say,  for  instance,  whether  Giotto  was  greater  as 
a  painter  or  as  an  architect,  or  Michael  Angelo  as  an  architect, 
painter,  or  sculptor.  Even  when  such  men  confined  their  manual 
skill  to  one  department,  the  whole  design  was  combined  in  one 
consistent,  harmonious  style.  Now-a-days  the  architect  seems  to 
pay  small  attention  to  the  work  of  the  painter  and  the  sculptor. 
The  paintings  may  be  good  in  themselves,  and  the  sculpture  all  that 
can  be  wished,  but  they  do  not  form  a  unity  with  the  architecture. 
Those  who  have  studied  the  details  of  the  Houses  of  Parliament 
must  have  been  struck  with  the  incongruity  of  much  that  is  to  be 
seen.  The  paintings  and  the  decorations  have  little  or  no  relation 
to  the  architecture  of  the  places  in  which  they  are  found,  and 
although  of  considerable  merit  individually,  their  general  effect  is 
bad.  This  is  a  subject  which  might  be  enlarged  upon  to  a  great 
extent,  but  I  merely  mention  it  to  show  the  necessity  for  there 
being  at  least  more  sympathy  between  the  architects,  the  painters, 
and  the  sculptors.  If  in  these  degenerate  days  we  cannot  find 
the  three  combined  in  one  person,  we  have  a  right  to  expect 
sufficient  artistic  skill  and  critical  knowledge  of  the  other  arts  on 
the  part  of  the  architects  as  to  prevent  anything  like  discordance 
in  the  decoration  of  their  buildings. 

As  I  understand  that  the  chief  object  in  inviting  me  here  to- 
night is  to  assist  in  arriving  at  a  definite  scheme  of  education  for 
the  young  architects  of  Glasgow,  I  will  now  proceed  to  state  the 
arrangements  which  I  think  ought  to  be  made,  and  those  which 
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at  present  exist  for  affording  them  the  necessary  opportunities. 
We  may  have  an  ideal  as  to  what  we  would  like,  or  what  ought  to 
be,  to  which  all  our  proposals  should  tend,  but  in  the  meantime 
we  must  content  ourselves  with  what  is  possible. 

As  I  have  already  indicated,  it  is  highly  necessary  that  in 
architecture,  as  in  every  other  profession,  the  students  should  first 
of  all  receive  as  liberal  an  education  as  possible.  By  that  I  do 
not  mean  that  they  should  necessarily  be  well  up  in  classics  and 
philosophy,  for  very  often  I  find  that  men  so  trained  are  very  far 
from  being  liberally  educated.  I  attach  more  importance  to  the 
methods  of  teaching  than  to  the  subjects.  Some  of  the  latter  ought, 
of  course,  to  be  of  such  a  nature  as  to  enable  the  students  to  rise  out 
of  the  narrow  groove  which  a  strictly  professional  training  is  apt  to 
give,  while  others  ought  to  be  scientific  and  lay  the  foundation  for 
that  training.  Students  of  architecture  generally  belong  to  the 
middle  classes,  and  remain  at  school  till  they  are  about  16  years  of 
age,  after  which  they  enter  upon  a  five  years'  apprenticeship. 
Hitherto  they  have  to  a  large  extent  been  allowed  to  pick  up  their 
professional  knowledge  as  best  they  could,  although  in  recent  years 
the  examinations  of  the  Royal  Institute  of  British  Architects  have 
done  much  to  systematise  study  and  to  cause  classes  for  instruction 
to  be  organised.  These  have  generally  been  held  in  the  evenings. 
In  the  Glasgow  and  West  of  Scotland  Technical  College,  in  con- 
junction with  the  School  of  Art  and  Haldane  Academy,  we  have 
arranged  courses  of  instruction  in  Building  Construction  and  in 
Architecture  which  we  trust  will  be  found  of  use  to  builders  and 
to  architects,  while  the  School  Board  has  classes  for  Building 
Construction  and  Drawing.  In  the  Technical  College  we  have  two 
grades  of  instruction  and  certificates,  as  we  wish  to  encourage  the 
students  to  go  through  a  systematic  course  of  instruction,  and  not 
merely  to  content  themselves  with  those  parts  which  seem  to  have 
an  immediate  application  in  their  daily  work.  The  Junior  Course 
is  comparatively  simple,  and  should  represent  the  minimum  which 
every  student  should  know  of  the  theory  of  his  subject.  The 
Senior  Course  is  intended  for  those  who  are  above  the  average  in 
ability  and  industry.  To  encourage  students  to  take  this  Senior 
Course  I  would  suggest  that  those  apprentices  who  had  completed 
it  by  the  fourth  year  of  their  apprenticeship  should  be  relieved  of 
one  year  of  apprenticeship. 
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The  Coaraes  for  Building  Construction  are  as  follow; 


BUILDING  CONSTRUCTION. 


Year. 

Subject. 

Pass  Rsquirkd. 

Junior  Cbrtipicate. 

Senior  Ckrtipicatb. 

I. 

» 
«« 

Practical   Plane  and 
Solid  Geometry,    • 

Mathematics,    - 

Model  Drawing, 

1st  Class,  Elementary, 
1st  Class,  1st  Stage, 
2nd  Grade, 

1st  Class,  Elementary. 
1st  Class,  2nd  Stage. 
2nd  Grade. 

II. 

Theoretical  Mechanics, 
Applied  Mechanics,  - 

1st  Class,  Elementary, 

1st  Class,  Elementary. 
1st  Class,  Elementary. 

III. 

Building  Construction, 
Carpentry  and  Joinery, 

1st  Class,  Elementary, 

1st  Class,  Elementary. 
2nd  Class,  Ordinary. 

IV. 
t» 
>> 

Building  Construction, 

Carpentry  and  Joinery, 

or 
Brickwork  &  Masonry, 

or 
Plumbing, 

1st  Class,  Advanced. 
2nd  Class,  Honours. 

-  2nd  Class,  Ordinary, 

• 

It  will  be  observed  that  Art  is  entirely  absent  from  these 
courses,  as  they  are  intended  for  builders,  carpenters  and  joiners, 
and  plumbers.  We  cannot  aiTange  an  indefinite  number  of  special 
courses,  and  therefore  for  the  first  three  years  we  have  selected 
subjects  which  are  useful  to  all  engaged  in  the  building  trades, 
while  the  subjects  of  the  fourth  year  are  specialised.  The 
certificates  referred  to  in  the  '*  Pass  required "  are  those  of  the 
Government  Department  of  Science  and  Art,  and  of  the  City  and 
Guilds  of  London  Institute. 
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The  Courses  in  Architecture  are  as  follow  :- 


ARCHITECTURE. 


YSAR. 


I. 


i> 


It 


»f 


II. 


III. 


» 


ft 


tt 


tt 


IV. 


tt 


tt 


tt 


Subject. 


Mathematics,    - 

Practical    Plane  and 
Solid  Geometry,   - 
Model  Drawing, 

Perspectiye, 


Mathematics,   • 

Building  Construction, 

Theoretical  M  echanics. 

Elementary  Principles 

of  Ornament, 
Sdography, 

Drawing  and  Shading 
from  Cast, 


Pass  Requirbd. 


JUNIOS  CfeXTXPICATS. 


1st  Class,  1st  Stage, 


1st  Class,  Elementary, 
2nd  Grade. 


1st  Class,  2nd  ^tage. 


1st  Class,  Elementary, 


3rd  Grade, 


Building  Construction, 

Applied  Mechanics,  - 

Perspective    (Theory 

and  Practice), 
Modelling, 

Elementary  Architec- 
ture, 


Building  Construction, 

Sound,    Light,    and 
Heat,    - 

Architectural    Con- 
struction, 

Drawing  from  Antique, 


1st  Class,  Elementary, 
1st  Class,  Elementary, 


3rd  Grade, 


1st  Class,  Advanced, 

1st  Class,  Elementary, 
3rd  Grade, 


Senios  Cbrtipioitb. 


1st  Class,  2nd  Stage. 


2nd  Class,  Advanced. 
2nd  Grade. 

2nd  Grade. 


1st  Class,  Elementary. 
1st  Class,  Elementary. 


3nl  Grade. 
3rd  Grade. 


3rd  Grade. 


1st  Class,  Advanced. 
2nd  Class,  Advanced. 


3rd  Grade. 
3rd  Grade. 


3nl  Grade. 


1st  Class,  Advanced. 

3rd  Grade. 
3rd  Grade. 


In  these  courses  Art  receives  a  large  proportion  of  attention, 
while  at  the  same  time  there  is  sufficient  given  to  Science  to  enable 
the  students  to  take  an  intelligent  view  of  the  various  kinds  of 
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problems  I  have  enumerated.  The  classes  are  conducted  accord- 
ing to  the  methods  and  Eiyllabuses  of  the  Science  and  Art  Depart- 
ment)  and  the  City  and  Quilds  of  London  Institute.  As,  however, 
the  Goyemors  of  the  College  wish  to  encourage  systematic  teaching, 
and  to  discourage  teaching  which  is  chiefly  directed  to  the  passing 
of  examinations,  the  students  must  not  only  pass  the  examinations 
enumerated  in  the  courses  named,  but  must  also  do  the  work  of 
the  classes  in  a  satisfactory  manner. 

Between  the  Technical  College  and  the  School  of  Art  we  are 
able  to  completely  carry  out  these  evening  courses  of  instruction, 
and  I  have  no  doubt  they  will  be  found  sufficient  for  many  of  the 
students.  But  still  we  ought  to  have  day  classes  as  well,  and  a 
course  of  instruction  in  Architecture  and  the  subjects  connected 
with  it  is  included  among  the  other  day  courses  of  the  Collie. 
We  have  made  arrangements  for  all  the  subjects  included  in  that 
course  with  the  exception  of  architecture  proper.  The  subjects  of 
the  first  year  are  common  to  all  the  courses  of  the  College  and  are 
as  follow : — 

FiBST  Year — Natural  Philosophy. 

Mathematics. 
Chemistry. 
Drawing, 
A  Modem  Language. 

The  subjects  of  the  second  and  third  years  are — 

Second  Year — Freehand  Drawing. 

Applied  Mechanics. 
Drawing. 
Architecture. 
One  General  Subject 
{e,g..  Literature,  History). 

Third  Year — Architecture  and  Building  Construction. 

Drawing  Office. 

To  the  arrangements  which  are  necessary  for  the  completion  of 
this  course  I  wish  to  direct  the  special  attention  of  the  architects 
of  Glasgow.  I  do  not  think  it  would  be  advisable  to  start  with 
anything  very  elaborate.  At  the  conference  which  was  held  in 
London  nearly  two  years  ago  on  the  Education  of  Architects, 
Professor  T.  Roger  Smith  made  a  suggestion  for  a  Studio  for 
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Architecture  which  was  very  good,  and  which  I  think  might  be 
adopted  in  Glasgow  with  great  advantage.  This  stadio  was  not 
to  be  on  the  lines  of  the  aieliert  in  which  architects,  painters,  and 
sculptors  in  Paris  learn  their  art,  but  with  some  resemblance 
thereto,  though  more  like  some  private  drawing  studios,  such  as 
Leigh's,  which  have  done  good  work  in  London  at  one  tima  The 
subjects  to  be  taught  ought  to  be  those  which  the  master  is 
thoroughly  competent  to  teach,  and  such  as  the  students  most 
require  to  learn.     Professor  Bpger  Smith  suggests  the  following : — 

1.  Draughtsmanship. — Every  drawing  made  should  be  scrutin- 
ised from  the  point  of  view  of  how  it  is  done,  as  well  as  what 
it  represents,  and  each  day's  work,  as  far  as  it  is  done  with  the 
pencil,  should  be  a  drawing  lesson  as  well  as  an  architectural 
lesson. 

2.  Architectural  forms  and  detaila — Professor  Smith  refers  to 
his  syllabus  issued  under  the  Science  and  Art  Department  for  a 
synopsis  of  the  subjects,  although  for  advanced  students  he  thinks 
the  teacher  should  go  in  for  original  work,  and  as  far  as  possible 
develop  the  special  style  in  which  he  has  won  distinction. 

3.  Designing  architecture,  general  principles  of  composition, 
consistency  in  the  use  of  examples,  and  practice  in  making  designs 
to  conform  to  a  fixed  programme,  and  to  embody  the  forms  and 
details  of  a  definite  style. 

4.  Perspective  and  sciography. 

5.  Water-colour  drawing. 

6.  Measuring,  sketching,  and  drawing  out  portions  of  some 
e-rinting  buUding,  and  drawing  up  a  written  description  of  the 

sama 

7.  Descriptive  geometry,  and  the  modem  graphic  methods  of 
investigating  the  strains  in  trusses,  beams,  arches,  and  other 
structures. 

8.  Building  construction. 

Professor  Roger  Smith  remarks  that  if  it  were  possible  to  com- 
bine with  the  studio  a  workshop  where  the  students  could  do 
some  carpenter's,  joiner's,  or  mason's  work,  under  a  competent 
foreman,  this  would  add  to  the  value  of  the  course. 

He  is  of  opinion  that  such  a  studio  should  attract  at  least  three 
distinct  classes — (1)  Youths  destined  for  the  architectural  pro- 
fession who  have  left  school  or  college,  but  whose  friends  are  very 
wisely  advised  that  they  will  be  better  prepared  to  reap  benefit 
from  being  architects'  pupils  if  they  have  some  instruction  in  the 
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rudiments  of  architecture  before  being  articled ;  (2)  Pupils  whose 
masters  recognise  that  their  offices  are  not  places  where  such 
definite  instruction  is  possible,  and  embrace  an  opportunity  of 
such  teaching  outside ;  (3)  Young  men  of  older  standing  prepar- 
ing for  the  Institute  Examinations.  He  admits  that  it  would 
be  most  difficult  to  find  the  right  man  to  undertake  the  work,  as 
the  qualifications  were  numerous.  He  must  be  an  educated  and 
cultivated  person,  both  as  to  general  knowledge  and  as  to  architec- 
ture. If  he  is  to  teach  and  train,  he  must  first  know  and  be 
trained.  He  must  also  be  apt  to  teach,  and  he  must  be  thoroughly 
in  touch  with  men,  capable  of  feeling  all  a  young  man's  difficulties, 
winning  his  confidence,  and  rousing  his  enthusiasm.  A  last 
qualification,  but  an  essential  one,  if  the  experiment  is  to  succeed, 
is  that  the  master  must  be  to  some  extent  a  man  of  mark,  at  least 
of  sufficient  standing  to  command  the  confidence  of  the  students, 
of  the  body  of  architects,  and  to  a  certain  extent  of  the  outside 
public;  otherwise  students  will  be  slow  to  find  him,  and  their 
friends  backward  in  sending  them.  Professor  Roger  Smith  asks 
"Why  should  not  a  properly  trained  architect — or  better,  two 
friends,  of  whom  one  inclines  to  the  art  and  the  other  to  the 
science  of  his  profession — open  a  large,  well-lighted  room,  fitted 
like  a  drawing  office,  but  with  the  addition  of  a  good  supply  of 
the  needful  books,  prints,  and  plaster-casts,  where  students  could 
attend  five  days  and  a  half  in  the  week,  and  receive  instruction, 
and  draw  under  constant^  or  at  least  daily,  guidance  and 
supervision?'' 

In  the  Imperial  College  of  Engineering,  Japan,  I  arranged  for 
a  studio  very  similar  to  that  suggested  by  Professor  Roger  Smith, 
and  our  Professor  of  Architecture — Mr.  Conder — conducted  the 
work  very  nearly  on  the  lines  he  has  indicated.  But  instead  of 
being  a  separate  studio  it  formed  part  of  the  college  course,  and 
the  same  method  applied  to  every  other  subject  Mere  college 
lectures  are  of  little  use ;  the  instruction  in  every  department  of 
science  or  art  should  be  made  up  of  lectures,  drawing  office  or 
studio  work,  and  experimental  work  in  the  laboratory  or  work- 
shop. 

The  question  which  I  wish  to  ask  is  this — Are  the  architects  of 
Glasgow  sufficiently  in  earnest  on  the  subject  of  their  professional 
education  to  start  such  a  studio  as  I  have  mentioned)  It  might 
either  be  in  the  buildings  of  the  Technical  College  or  of  the 
School  of  Art,  but  it  would  be  to  a  large  extent  under  the 
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direction  of  the  architects  themselves,  who  would  appoint  a  certain 
number  of  visitors  to  assist  the  architect  in  charge.  Some  teachers 
are  so  very  touchy  about  the  dignity  of  their  position,  and  have 
such  a  high  opinion  of  their  own  methods,  that  they  resent  ^at 
they  call  the  interference  of  such  visitors,  but  when  common-sense 
prevails,  the  arrangement  is  found  to  be  of  the  greatest  advantage. 
Such  an  arrangement  exists  at  the  Architectural  School  of  the 
Boyal  Academy,  and  Mr.  Spiers,  the  master,  reports  highly  in  its 
favour.  He  says,  "  It  is  needless  to  say  that  the  arrangement  has 
been  productive  of  the  greatest  good;  after  many  years  of 
teaching  there  is  a  natural  tendency  to  settle  in  a  groove ;  it  was 
not  observable  at  the  time,  but  now,  as  I  look  back  on  the  old 
days  when  I  was  sole  Director,  I  see  I  was  running  in  a  groQve 
out  of  which  I  have  been  taken  by  the  visitors,  and  I  have 
probably  learned  more  from  their  teaching  than  perhaps  even  the 
students." 

The  day  courses  for  the  Technical  College  extend  over  three 
years,  and  are  supposed  to  begin  when  the  students  are  16  years 
of  age,  on  the  average.  If  we  had  the  Architectural  course 
completed  in  the  way  I  have  suggested,  I  have  no  doubt  but  that 
a  good  many  after  leaving  school,  instead  of  proceeding  at  once  to 
an  architect's  office,  would  take  the  course  of  study  at  the  College. 
Those  who  completed  this  and  obtained  the  diploma,  should,  in  my 
opinion,  only  be  expected  to  serve  a  three  years'  apprenticeship, 
as  I  am  sure  that  their  College  and  studio  course  would  be  more 
than  the  equivalent  of  the  other  two  years  usually  required.  I 
have  suggested  that  those  who  have  obtained  the  Senior  Certificate 
of  the  College  should  only  be  required  to  serve  four  years'  apprentice- 
ship. By  the  regulations  of  the  College  those  who  have  obtained 
this  certificate  may,  after  a  year's  attendance  at  the  day  classes,  also 
go  in  for  the  diploma.  The  year  saved  from  their  apprenticeship 
may  be  utilised  for  this  purpose.  I  do  not  think  it  necessary  to 
trouble  you  further  with  details  of  courses  of  study  or  of  other 
arrangements,  for  these  can  easily  be  settled  after  the  main  lines 
of  action  have  been  laid  down.  The  report  of  the  Conference, 
convened  almost  two  years  ago  by  the  Royal  Institute  of  British 
Architects,  gives  a  good  synopsis  of  the  practice  in  different  parts 
of  the  globe  and  of  the  opinions  of  leading  architects,  from  which 
little  difficulty  would  be  experienced  in  making  a  selection  suitable 
to  the  circumstances  of  Glasgow. 

I  have  said  that  in  all  our  proposals  we  ought  to  have  an  ideal 
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clearly  in  view,  and  in  my  opinion  every  educational  arrangement 
should  have  for  its  crown  a  XJnivenity  degree.  We  hope  before 
long  that  the  Technical  Collie  will  be  connected  with  the 
University,  and  that  its  classes  will  be  recognised  for  a  great  part 
of  what  is  required  for  a  degree.  Whatever  arrangements  are 
made  in  this  matter,  the  architects  of  Glasgow  should  not  rest 
content  until  they  have  a  Professor  of  Architecture  in  the 
University :  a  man  of  wide  culture  and  experience,  who  would 
imbue  architects  with  proper  ideas  of  the  dignity  of  their  profession, 
and  lead  public  opinion  in  such  a  way  as  to  ensure  that  opportnnitieB 
were  afforded  for  the  most  thorough  training  being  obtained  by 
those  who  were  really  able  to  take  advantage  of  it. 

I  have  only  one  other  piece  of  advice  to  give,  and  that  is,  do  not 
increase  the  number  of  examinations  unnecessarily.  Let  the 
architects  be  properly  represented  on  the  examining  boards  of  the 
different  teaching  institutions,  and  let  their  certificates  or  diplomas 
be  accepted  by  the  professional  Institutes.  The  tendency  of  the 
present  day  is  to  multiply  examinations  to  such  an  extent  as  to 
stifle  all  originality  on  the  part  both  of  the  teachers  and  the 
students,  and  to  turn  out  the  latter  loaded  with  certificates,  but 
with  all  true  scientific  or  artistic  spirit  extinguished.  I  trust 
that  the  architects  will  show  that  they  are  in  earnest  in  the 
matter  of  education,  and  will  do  all  in  their  power  to  advance  it, 
and  induce  their  students  to  study  the  art  and  science  of  their 
profession  in  such  a  way  as  will  not  only  make  them  good 
architects,  but  also,  what  is  of  more  importance,  good  men. 
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Yin. — Fisheries  in  Eelation  to  General  Civilisation  and  Progrees, 
By  W.  Anderson  Smith,  Member  of  the  Scottish  Fishery 
Board. 


[Read  before  the  Society,  23rd  January,  1889.] 


In  the  very  earliest  of  human  records,  in  the  Palaeolithic  age 
itself,  '^  the  fisher  baited  his  angle  when  the  hunter  twanged  his 
bow.''  Indeed,  one  is  inclined  to  suppose  the  fish-hook  a  prior 
invention  to  the  bow  and  arrow,  when  we  find  it  still  employed 
by  the  most  barbarous  nations,  of  the  rudest  possible  form,  and  of 
the  simplest  imaginable  materials.  It  must  have  been  easier  for 
our  prehistoric  progenitors  to  sit  and  lure  the  fish  from  the 
stream  than  to  follow  the  cave  bear  to  its  den,  or  to  lie  in  wait 
for  the  hairy  mammoth  and  the  woolly  rhinoceros. 

I  do  not,  however,  intend  to  enter  upon  a  discussion  of  the 
comparative  antiquity  of  the  hunter  and  the  fisherman — a  great 
Nimrod  always  figuring  in  antiquity  as  a  more  generally 
interesting  person  than  he  who  plied  the  net  or  the  hook  and 
line.  The  chase  being  the  "  mimicry  of  noble  war,''  and  a  school 
for  the  training  of  warriors,  must  Mve  taken  precedence  of 
fishing,  which  would  thus  be  relegated  to  an  inferior  class;  and 
the  '* Annals  of  the  Poor"  have  not  been  considered  of  any 
special  interest  until  these  latter  years.  When  the  hunting 
progressed  into  the  pastoral  age,  and  the  wild  ox  gave  place  to 
the  flocks  and  herds,  Nimrod  was  as  much  an  outcast  as  the 
Rocky  Mountains  trapper  on  the  confines  of  the  American  settle- 
ments. But  as  its  twin  brother  fell  in  public  estimation,  fishing 
must  have  advanced.  As  the  occupied  lands  got  cleared  of  wild 
animals,  and  game  could  only  be  looked  upon  as  permitted 
trespassers  by  the  owners  of  pastures,  the  rivers  must  still  have 
ofibred  rich  opportunities  for  the  required  meal  to  the  humbler 
hangers-on  to  budding  civilisation.  Somehow  there  would  be  a 
greater  sense  of  stability  about  fishing  to  what  attached  itself  to 
hunting.  In  the  northern  rivers  of  Europe  and  Asia,  as  in 
those  of  America  to-day,  the  Salmonidse  would  offer  a  regular  and 
certain  harvest  to  the  dwellers  on  the  banks.     Not  even  the 
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luxury  of  a  fat  buck  or  a  wild  heifer,  we  should  think,  would 
long  blind  self-indulgent  humanity  to  the  beauty  of  a  salmon 
steak,  or  the  savoury  nature  of  sturgeon  roe.  Then  they  kept  to 
their  seasons  with  manrellous  certainty,  while  no  one  could 
calculate  on  the  reappearance  of  a  herd  of  deer,  or  tell  the  where- 
abouts of  a  herd  of  wild  asses.  Fishing,  indeed,  was  as  gi'eat  an 
advance  upon  hunting,  in  the  direction  of  security  and  civilisa- 
tion, as  the  "  tribe "  was  an  advance  upon  the  "  family."  It  is 
true  that  when  fish  were  too  plentiful  and  too  readily  obtained, 
a  savage  race  might  be  still  more  degraded  by  it  than  by  hunting, 
in  which  courage  and  ingenuity  were  constantly  required.  We 
see  this  to-day  in  the  Indians  who  rely  upon  the  Salmonide  of 
the  rivers  on  the  Northern  Pacific,  and  almost  hybemate  through 
the  long  winters  on  the  readily-obtained  products  of  their  fish 
spears.  Other  intellectual  races  of  savages  seem  never  to  have 
passed  through  the  fishing  stage,  the  Kaffirs  and  Zulus  having 
apparently  passed  into  the  incipient  stage  of  agriculture,  through 
pasturing,  without  ever  having  dng  out  a  canoe  or  launched  a 
boat.  It  may  have  been  the  same  with  the  early  swarms  that 
were  thrown  off  from  the  Asiatic  hive,  and  reached  the  West 
Coast  without  having  lingered  long  enough  by  the  Baltic,  or  the 
North  Sea,  to  have  developed  those  sea-roving  instincts  more 
especially  characteristic  of  the  Teutonic  nations.  No  one  who  is 
acquainted  with  the  old  life  of  the  *' shielings"  in  the  Highlands 
but  must  have  been  tempted  to  trace  it  back  to  the  pastoral  age, 
their  agriculture  being  but  a  crude  adjunct  forced  upon  a  pastoral 
people  in  an  inhospitable  clime.  This  may  account  in  some 
degree  for  the  extremely  backward  state  of  the  fisheries  in  these 
islands,  where  all  nature  would  otherwise  naturally  stimulate  to 
a  development  of  this  industry. 

The  probability  is,  and  language  supports  the  supposition,  that 
fishing  took  its  origin  in  the  inland  waters  of  the  East,  the  spear 
and  the  arrow  being  the  first  weapons  of  attack.  From  the 
barbed  spear  to  the  hook  is  but  a  short  step,  from  fixing  the  spear 
by  force  to  inserting  it  by  treachery  a  mere  modification.  Some 
of  the  rude  shark  hooks  of  the  Arctic  Seas,  with  the  barb  formed 
from  a  bone  or  tooth,  might  well  be  the  heads  of  spears,  with 
the  barb  prolonged.  Again,  the  "  fowler's  snare,"  that  is  repre- 
sented in  very  early  Eg3rptian  sculpture  and  painting  as  a  net 
spread  for  wild  fowl  on  the  back  waters  of  the  Nile  or  the 
Egyptian   lakes,    would  naturally    be  employed  in  the  waters 
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alongside  to  catch  the  finny  prey.  From  a  wild  duck  to  a  SUurtu 
requires  little  inyentive  faculty  to  stretch,  when  both  frequent 
the  same  waters,  and  are  caught  by  the  same  devices.  The 
nimiberless  constructions  of  basket-work,  or  wattled -work,  or 
stakes  that  are  still  employed,  as  they  have  been  from  time 
immemorial  in  the  Asiatic  inland  waters,  are  no  doubt  modifica- 
tions of  similar  erections  on  land  in  early  times;  and  it  is  not 
\mtil  we  have  followed  the  salmon  down  to  the  sea  and  lost  it  in 
the  salt  water,  that  the  ingenuity,  the  courage,  and  the  skill  are 
developed  that  must  attend  a  people  that  emerges  from  savagery 
into  capable  fishermen  and  seafarers. 

The  more  obvious  and  natural  methods  of  capturing  fish  in 
quantity  apparently  suggest  themselves  to  all  races,  however 
widely  apart  and  differently  situated.  They  do  not  represent  any 
very  great  stretch  of  intelligence  and  ingenuity,  and  only  demand 
a  little  common  sense  in  modifying  the  process  to  suit  the  particular 
locaUty.  In  Central  Africa,  as  in  Central  England,  "  cruives  "  are 
erected  for  the  wholesale  capture  of  river  fish,  their  presence  in 
Africa  by  no  means  denoting  former  or  present  civilisation; 
although  their  presence  in  England  reasonably  suggests  bar- 
barism! Similarly,  the  Black  Sea,  the  Mediterranean,  and  the 
Pacific,  equally  stretch  out  net-work  from  the  shore  to  meet  and 
capture  or  lead  into  traps  the  shoals  of  fish  that  pass  shorewards. 
These  are  almost  self-evident  plans,  and  our  own  bag-nets 
are  merely  developments  and  modifications  of  the  primitive 
arrangement. 

So  soon  as  we  pass  beyond  savagery  the  age  of  stimulation  of 
invention  is  reached,  and  we  find  that  this  industry  has  done 
very  much  to  develop  many  dependent  ones,  as  weU  as  many  not 
directly  related  to  it  I  will  endeavour  to  explain  a  few  of  these, 
and  indicate  what  we  owe  to  the  fisheries  in  this  direction.  So  long 
as  population  continued  moderate  and  fish  were  plentiful,  no  great 
endeavours  were  requisite.  The  great  wars  of  the  heroic  age, 
when  men  preferred  to  die  in  harness  rather  than  in  their  "  poky," 
uncomfortable  little  bedrooms,  kept  people  in  a  proper  ratio  to 
the  attainable  necessaries  of  life.  Under  these  circumstances  for 
ages  no  great  advance  wajs  made  in  fishing,  although  in  China 
great  progress  was  made  in  the  rearing  and  breeding  of  fish. 

It  is  somewhat  remarkable  that  in  all  ages  and  countries  the 
fisherman  has  been  looked  upon  as  the  typical  poor  man — ^not 
being  a  beggar.     He  does  not  require  to  be  one  of  the  Egyptian 
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Ichthyophagi,  whoae  fishing  implements  were  entirely  of  stone; 
or  a  Chinaman,  with  whom  competition  is  rampant;  or  an  Indian 
shivering  in  his  hide  tent  through  the  long  Canadian  winter,  and 
sacking  dried  salmon.  Alike  on  the  lovel j  shores  of  the  Mediter- 
ranean and  the  desolate  shores  of  Lewis,  the  fishSrman  has  been 
proverbially  poor.  I  do  not  think  I  ever  read  a  tale  of  a  fishennan 
who  was  not  living  a  precarious  hand-to-mouth  existence. 

It  appears,  then,  that  fishermen  were  originallj  to  an  extent  life- 
failures  on  land,  and  driven  to  drag  from  an  unfriendly  element 
their  daily  bread,  where,  however,  no  man  could  reasonably  claim 
ownership  in  early  times.  When  the  fish  declined  with  thanks  to 
enter  the  shore  toils,  or  approach  near  enough  for  ordinary  capture, 
the  fisherman  would  be  forced  to  go  after  them;  and,  no  doubt^ 
the  necessity  for  this  would  be  one  of  the  earliest  stimulants  to  the 
building  or  formation  of  boats.  The  dug-out  canoe^  or  the  hide 
of  the  slain  ox  stretched  over  wicker-work,  would  both  be  of  the 
original  style  in  different  localities.  But  once  we  allow  the  hide 
coracle  and  the  net,  the  further  progress  is  not  difficult  to  follow. 
The  house-boats  of  Chinese  rivers  would  naturally  develop  into 
the  sea-going  fishing  junks,  and  the  hives  of  China,  as  of  Egypt, 
would  be  forced  to  make  the  most  of  their  waters  as  pressure  of 
population  increased.  The  fact  that  a  population  of  over  a  million- 
and-a-half  are  dependent  upon  fishing  in  Japan,  and  that  they 
employ  upwards  of  187,000  boats  of  all  sizes,  points  to  fishing  as 
stimulated  by  difficulty  of  obtaining  animal  food  amongst  a  dense 
population.  It  takes  long  residence  on  the  sea  coast,  and 
familiarity  with  the  sea,  ere  a  people  become  fishermen ;  and  in  all 
probability  the  fisherman  was  in  early  times,  as  now,  the  fore- 
runner of  the  seaman,  and  the  fishing  boat  the  precursor  of  the 
trading  vessel. 

Let  us  leave  the  early  ages  and  come  to  more  recent  times, 
and  we  shall  better  be  able  to  follow  my  general  argumentb 
Acknowledging  that  the  fishermen  as  a  class  have  been  always 
poor,  that  they  have  been  naturally  the  ^'  drift "  of  a  land  popu- 
lation, and  that  they  have  probably  been  little  interfered  with  by 
the  successive  waves  of  aggressors  that  have  swept  over  every 
country  at  one  time  or  another,  we  can  better  understand  their 
character  and  position.  Always  somewhat  isolated  from  the  rest 
of  the  population,  never  rising  to  that  state  of  ind^)endence 
necessary  for  cultivation  and  progress,  they  have  remained  com- 
monly stationary,  and  owe  every  step  in  advance  to  the  impetus 
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of  outdden.  Eyen  in  the  case  of  new  lands  the  fishing  population 
remain  as  a  body  as  anprogressive  as  the  petty  squatter.  Thisseems 
remarkable  in  a  calling  in  which  many  of  the  highest  qualities  of 
the  human  mind  are  called  into  operation.  Skill,  keen  observation, 
courage  and  self-possession  in  the  hour  of  danger,  and  infinite 
patience  and  self-control  at  all  times,  should  naturally  be  expected 
to  stimulate  enterprise  and  invention.  I  never  heard  of  fisher- 
men inventing  anything  but  an  excuse,  and  their  lack  of  enterprise 
seems  to  me  inexplicable.  But  if  not  themselves  fertile  in  resource, 
they  have  been  the  cause  of  invention  in  others.  The  extreme 
readiness  with  which  fish  decay,  and  the  quantities  which  approach 
the  centres  of  capture  at  one  time,  stirred  up  men  to  discover  means 
by  which  to  keep  them  wholesome  over  a  period.  The  drying  of 
fish  for  this  purpose  was  no  doubt  discovered  by  many  different 
tribes  and  peoples,  and  salt  as  an  antiseptic  comes  from  the  earliest 
ages ;  and  yet  the  salting  of  herring  in  barrels  dates  from  quite 
recent  times,  and  may  be  looked  upon  as  the  making  of  Scotland. 
Its  importance  can  perhaps  best  be  judged  from  the  fact  that  a 
century  ago  carts  travelled  from  the  centre  of  Perthshire  to 
Crinan,  thence  to  take  back  a  load  of  herring  that  were  in  a 
stinking  condition  long  ere  the  rude  vehicles  could  reach  their 
destination,  and  yet,  such  was  the  state  of  our  population  at  that 
time,  that  even  this  addition  to  their  diet  was  welcome. 

There  is  no  doubt  that  the  Dutch,  amphibious  as  they  were, 
showed  us  the  way  to  our  own  marine  wealth,  and  taught  us  how 
to  makeuaeof  it.  Indeed,  the  great  struggles  of  this  country  with 
Holland  and  France  are  redolent  of  fish.  Let  us  first  look  at 
Holland.  Her  annual  revenue  from  her  herring  fishing  vessels 
could  not  be  computed  at  less  than  three  million  pounds  sterling, 
and  in  one  year  she  is  said  to  have  sold  £4,795,000  worth  of  herring, 
besides  what  was  consumed  by  themselves.  Let  us  look  at  any  old 
Dutch  map  and  we  shall  see  rude  figures  of  her  Dutch  busses  in  all 
those  seas  where  the  herring  fishing  was  important  They  are 
dotted  all  over  the  inner  waters  of  the  Hebrides,  and  circled  about 
the  Orcades,  until  the  persistent  nursing  of  our  fishing  industry 
by  means  of  bounties  on  the  one  side — and  the  valour  of  English 
seamen  on  the  other — ^gradually  transferred  a  large  proportion  of 
this  trade  to  our  own  fishermen. 

The  fisheries  have  been  to  Holland  a  source  of  enormous  wealth, 
if,  perhaps,  also  the  cause  of  her  having  been  driven  from  place  and 
power  among  the  nations.     If  the  cod  and  herring  taken  by  the 
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Dutch  to-day  do  not  exceed  the  produce  of  the  manufactures  either 
of  France  or  England,  as  they  did  in  Raleigh's  time,  the  fisheries 
have  yet  helped  to  provide  all  these  nations  with  the  capital  for 
other  and  more  notable  enterprises.  It  has  been  calculated  that 
Holland  made  more  in  a  year  by  her  fisheries  than  Sweden  in  twelve 
years  by  all  her  iron  mines.  This  also,  let  it  be  clearly  under- 
stood, was  mainly  from  Scottish  waters,  where  she  employed  a  large 
proportion  of  the  12,000  vessels  pertaining  or  attached  to  her 
herring  fishing  fleet 

If  the  history  of  Holland  shows  her  prosperity  to  be  built  on 
fish  scales,  the  history  of  France  shows  how  tenaciously  she  has 
fought  for  fishing  facilities.  From  the  first  discovery  of  New- 
foundland it  was  looked  upon  merely  as  a  great  fishing  centre.  So 
much  was  this  the  case  that  the  population  were  not  allowed  to 
remain  upon  it,  and  the  governor  left  after  the  fishing  season* 
Any  who  did  remain  were  looked  upon  as  outlaws;  and  the  whole 
island  was  managed  as  if  it  were  afloat,  and  the  governor  was 
captain  of  the  vessel  The  story  of  the  struggle  to  keep  France 
out  of  it,  and  yet  not  ourselves  remain  in  it,  is  one  of  the  most 
ludicrous  and  humiliating  in  the  history  of  misgovemment,  a  story, 
strange  to  say,  that  is  not  yet  over,  as  a  portion  of  Newfoundland 
is  at  this  present  moment  belonging  neither  to  France  nor  England 
in  any  proper  degree. 

These  Newfoundland  fisheries  have  been  worked  for  some 
centuries  with  undiminished  success,  and  have  been  a  powerful 
impetus  to  North  American  enterprise.  From  Newfoundland  the 
Labrador  Coast  for  1,000  miles  obtains  its  summer  fishing  popu- 
lation, and  lands  that  might  never,  for  their  own  sakes,  have 
received  a  single  colonist  for  centuries  to  come,  are  being  brought 
into  touch  with  civilisation  by  means  of  their  wealth  of  fisheries. 
The  same  may  be  said  of  Alaska  territory  on  the  Pacific,  and  the 
Icelandic  and  Faroese  waters  of  Europe.  To  Iceland,  as  to 
Newfoundland,  the  French  send  many  vessels,  well-manned  and 
admirably-equipped,  and  from  them  can  always  draw  a  well-trained 
reserve  for  their  navy. 

It  is  unnecessary  to  point  to  the  importance  of  the  Canadian 
Fisheries,  that  have  so  often  almost  produced  a  conflict  between 
ourselves  and  the  States ;  or  to  the  still  more  important  fisheries  of 
the  North  Sea,  that  are  a  source  of  constant  rivalry  between  the 
bordering  nations,  and  must  sooner  or  later  be  adjudicated  upon 
by  an  International  Convention.     As  they  are  of  immense  value 
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from  their  proximity  to  our  markets,  where  the  products  can  be 
disposed  of  fresh,  we  shall  have  to  combat  our  competitors  with 
that  judgment  and  that  diplomacy  which  were  so  markedly  absent 
from  our  older  efforts. 

The  large  body  of  skilled  foreign  antagonists  who  have  entered 
upon  this  great  industry  must  force  the  civilised  fisherman  to 
leave  aside  his  old  prejudices,  to  forget  his  traditional  ways,  and 
to  make  use  of  all  the  improvements  that  modem  science  has 
brought  to  bear  upon  his  art.     The  emulation  of  the  fishing  trade 
has  evolved  in  Scotland  boats  of  moderate  tonnage,  that  are 
unrivalled  for  beauty  of  line  and  yacht-like  grace  of  motion* 
Within  a  generation,  too,  the  net  trade  has  advanced  by  leaps 
and  boimd&     The  old  heavy  cord  nets  have  given  way  before  the 
light  tough  nets  of  cotton,  occupying  far  less  room,  being  much 
handier  to  work,  and  even  more  enduring.     This  is  one  of  the 
marked  improvements  that  have  enabled  boats  to  carry  up  to  two 
miles  of  netting.     Then,  netting  by  machinery  has  cheapened  the 
article,  and  thrown  free  the  labour  of  the  fisherman's  family, 
formerly  devoted  to  keeping  up  the  supply.      The  making  of 
cordage,  the  manufacture  of  hooks,  the  trade  in  salt  and  staves 
for  casks,    are  all  great  industries  following  in  the  wake  of  the 
fishing  trade.     So  important  to  Scotland  is  the  herring  barrel, 
that  the  utmost  stringency  is  enforced  as  to  its  make,  its  dimen- 
sions, and  the  mode  in  which  it  is  put  together ;  and  the  fishery 
officers  of  the  Fishery  Board  for  Scotland  are  by  statute  required 
to  be  skilled  coopers.     We  owe  to  the  Highland  and  Agricultural 
Society  of  Scotland,  the  most  powerful  and  influential  Incorporated 
Society  in  Scotland,  an  early  effort  to  develop  the  Highland 
fisheries.     Such  towns  as  Tobermory,  Portree,  and  Ullapool  are 
the  result  of  this  effort.     Castle  Bay  in  Barra,  lately  a  hopeless 
conglomeration  of  depressing  erections,  is  leaping  into  form  and 
comfort  from  a  foundation  of  herring  and  cod.     Many  have  seen 
the  inhabitants  of  a  clachan  gradually  emerge  from  hopeless 
barbarism  on  the  backs  of  cod-fish.     In  came  the  grocer  and  the 
"merchant,"  in  came  the  hotel-keeper  to  meet  the  well-to^o 
buyers,  the  older  men  might  take  to  rope-spinning,  and  the  women 
and  girls  found  lucrative  employment      At  first  all  was  rude 
enough,  but  with  increasing  means  of  comfort,  and  a  few  examples, 
the  advance  was  steady. 

Then  the  steamers  hurry  in  for  cargoes,  and  all  the  other 
concomitants  of  civilisation  throng  thitherto  partake  of  the  wealth 
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80  readily  gathered.  Wbaterer  of  mineral  or  other  wealth  New- 
fonndland  may  have  developed,  we  owe  to  the  attention  she 
demanded  for  her  fisheries ;  and  whatever  of  wealth  of  any  kind  the 
remoter  parts  of  Scotland  may  one  day  develop,  she  will  similarly 
owe  to  her  rich  seas.  The  towns  of  the  west  of  France  originally 
owe  their  wealth  to  the  fishing  industry  that  acted  as  pioneer  to 
numberless  others.  Their  oil  would  have  little  outlet  but  for  the 
sardine  fishery ;  their  salt  pans  would  be  meagre  but  for  their 
fishing  boats;  while  the  trade  that  developed  from  Bordeaux  to 
Nantes  was  pioneered  by  their  hardy  whalers.  The  Hanse  towns 
of  Germany  were  mainly  started  upon  the  rich  herring  fisheries  of 
the  Baltic,  but  these  have  long  disappeared.  Those  of  Norway  and 
Sweden  equally  took  flight  after  a  time,  and  gave  place  to  the 
Scotch,  pioneered  by  the  Dutchmen.  It  is  true  we  have  traditions 
of  a  great  Highland  herring  emporium  in  the  neighbourhood  of 
Fort-William,  to  which  in  early  ages  vessels  gathered  horn  the 
Continent ;  but,  so  far  as  history  goes,  we  owe  the  development  of 
our  fisheries  to  emulation  of  tiie  Dutch.  It  is  more  than  probable 
that  Flemish  merchants  were  the  originators  of  our  fisheries,  as  they 
certainly  were  of  our  manufactures. 

I  have  sought  to  indicate  the  great  world  movements  created  by 
the  fisheries  in  their  mature  development,  for  while  hunting  has 
remained  a  degraded  employment  or  an  amusement,  the  originally 
d^raded  fishing  has  become  steadily  elevated  into  a  great  and  a 
stable  industry.  Fleets  have  been  biult  for  it,  and  manu&ctures 
originated  for  it,  while  great  wars  have  been  undertaken  by  civilised 
nations  to  secure  freedom  in  its  pursuit  New  lands  have  been 
exploited  that  the  wealth  of  the  waters  might  be  garnered  more 
rapidly  and  free  from  competition.  Fishing,  which  throughout  the 
early  world  has  been  the  lot  of  the  poor  and  miserable^  is  being 
created  a  great  art.  Steam  has  become  its  handmaiden,  and 
chemistry  its  servant;  government  is  its  anxious  guardian,  and 
the  multitude,  both  masses  and  classes,  in  one  direction  or  another 
its  enthusiastic  devotee.  It  is  now  having  its  revenge,  and,  what 
is  more  to  the  purpose,  the  fisherman  is  reaping  to  some  extent 
his  reward. 

Since  the  salting  of  herrings  in  barrels,  the  great  impetus  to  the 
fishing  trade  has  been  communication.  The  herring  trade,  all  over, 
to-day  is  probably  no  greater  than  it  was  in  the  days  of  Dutdi 
ascendancy,  but  other  fisheries  have  advanced  at  a  tremendous 
ratio.    In  the  earliest  work  on  country  life,  and  how  to  manage 
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the  country  mansion  systematically,  that  we  know  of  in  English — 
called  "The  Booke  of  The  Countrie  Farme,"  translated  with 
additions  from  the  French  by  Richard  Surflet,  Practitioner  in 
Physicke — we  have  an  interesting  account  of  the  "Poole  Fish- 
pond, and  Ditch  for  fish"  that  was  to  supply  the  household  with 
all  manner  of  fresh-water  fishes.  There  are  those  in  England  who 
think  we  are  coming  back  to  that  state  of  things,  and  Mr.  Burgess 
is  making  great  efforts  to  stimulate  the  public  to  grow  their  own 
fish  at  their  own  door&  But  so  long  as  we  can  obtain  such  delicious 
fish  as  the  haddock  or  cod  for  a  moderate  price,  even  in  our  inland 
villages,  it  is  not  to  be  anticipated  that  this  early  effort  at  fish  culture 
wiU  be  greatly  revived  in  this  country,  nowhere  far  away  from  the 
sea  coast  as  we  are.  Our  greatest  danger,  however,  lies  in  the  sup- 
position that  fish  culture  or  fish  care  is  only  applicable  to  inland 
waters.  Professor  Huxley  has  led  the  way  in  the  view  that  our 
sea-fisheries  were  inexhaustible,  that  no  laws  we  could  make 
would  benefit  them  in  our  present  condition  of  blissful  ignorance, 
and  that  any  species  of  fishing  was  fair  at  sea.  There  is,  no 
doubt,  a  modicum  of  truth  in  his  views,  but  they  were  mostly 
based  on  a  misconception.  They  have  resulted  in  the  almost 
extermination  of  the  lobster,  and  in  the  destruction  of  our  inshore 
fiidiing.  The  great  depression  of  trade,  from  which  we  are  just 
preparing  to  lift  our  heads,  has  come  on  the  top  of  railway  com- 
munication to  stimulate  too  suddenly  the  exploitation  of  the  nearer 
fisheries.  The  owners  of  tug-boats  lying  idle  in  the  Tyne  and 
other  centres  of  maritime  commerce  invested  in  a  trawl  net,  and 
started  to  compete  with  the  skilled  fishermen  of  the  North  Sea. 
It  mattered  little  to  them  what  injury  was  done  to  fishing,  it  was 
only  to  be  a  temporary  occupation  to  be  made  the  most  of — 
''after  them  the  deluge!"  The  result  was  that  a  multitude  of 
steam  trawlers  were  let  loose  upon  the  coasts  **to  do  no  possible 
harm  "  according  to  some  authorities,  but  certainly  to  introduce  a 
powerful  armament  and  far-reaching  element  of  disputation  into 
the  fishing  industry.  For  of  all  modes  of  fish  capture  none  is  so 
aggressive  as  the  steam  trawL 

Here,  then,  is  this  primitive  art  become  a  powerful  industry, 
with  shipbuilding  and  net-making,  steam-engine  and  boiler-making, 
steam-hauling  and  other  accessories  all  dependent  upon  it. 
The  great  argument  in  favour  of  trawling  is  the  fact  that  the 
spawn  of  most  of  our  marketable  fishes  float,  and  consequently 
cannot  be  disturbed  or  injured  by  the  trawl.     But  except  that  the 
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fishermen  have  always  made  this  destniction  of  spawn  a  great 
question,  we  are  not  disposed  to  give  weight  to  it  on  either  side. 
Inshore  trawling,  and  trawling  in  such  contained  waters  as  the 
Firth  of  Clyde,  we  hold  to  be  injnrions,  as  breaJking  up  the  haunts 
of  immature  fish,  and  clearing  the  ground  of  the  food  which  these 
live  upon«  All  the  zoophytes  and  invertebrates  generally,  and  the 
rough  materials  which  they  attach  themselves  to,  are  cleared  away, 
and  .the  quiet  haunts  where  nature  gives  fair  play  to  the  youthful 
denizens  of  the  deep  are  ruthlessly  invaded  by  a  r^ardless 
apparatus. 

We  look  to  these  great  steam  trawlers  exploiting  the  outer 
waters,  and  becoming  the  pioneers  of  fishing  and  all  that  follows 
it  in  the  further  west  and  north.  For  it  is  as  the  great  pioneer 
industry  of  the  northern  world  that  fishing  appears  to  me  to  be 
most  valuable.  But  for  it  a  great  portion  of  the  most  invigorating 
part  of  the  northern  hemisphere  would  be  uninhabited,  and  almost 
uninhabitable. ,  Without  it  the  West  and  North  of  Scotland  could 
only  support  a  handful  of  graziers.  Our  railways  look  to  it  for 
their  dividends ;  our  men  and  women  look  to  it  for  bread ;  our 
vessels  depend  mainly  upon  it  for  cargoes.  It  is  the  one  great 
industry  of  Scotland  outside  the  mineral  area,  and  to  it  the  North 
of  Scotland  must  mainly  look  for  civilisation  and  progress  in  the 
future,  as  it  has  done  in  the  past.  It  owes  to  it  such  harbours  or 
piers  as  have  been  constructed;  it  looks  to  it  to  stimulate  the 
early  advent  of  other  lines  of  ralL 

I  have  sought  to  prove  that  the  fisheries  in  general  have  been 
the  pioneers  of  commerce  as  well  as  of  colonisation  in  many  parts 
of  the  world ;  to  show  that  they  are  great  factors  in  our  inter- 
national relations;  to  prove  that  they  add  enormously  to  the 
wealth  of  the  nations  that  energetically  pursue  them ;  and  that, 
so  far  as  our  own  country  is  concerned,  they  are  the  one  great 
industry  of  the  North  and  West. 
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IX. — Frimitive  Aryan  Civilisation,      Bj  James  Colville, 

M.A.,  D.Sc.  (Edin.) 


[A  Commanication  from  the  Philological  Section,  and  read  before  the 

Society,  21st  November,  1888.] 


"Thsbb  is  no  Aryan  race  in  blood,  but  whoever,  through  the 
imposition  of  hands,  whether  of  his  parents  or  his  foreign  masters, 
has  received  the  Aryan  blessing,  belongs  to  that  unbroken  spiritual 
succession  which  began  with  the  first  apostles  of  that  noble  speech, 
and  continues  to  the  present  day  in  every  part  of  the  globe. 
Aryan,  in  scientific  language,  is  utterly  inapplicable  to  race.  It 
means  language  and  nothing  but  language;  and  if  we  speak  of 
Aryan  race  at  all,  we  should  know  that  it  means  no  more  than 
x+  Aryan  speech.''  Thus  does  Prof.  Max  Miiller  tell  us,  with 
no  lack  of  emphasis,  that  in  attempting  to  reconstruct  an 
ideal  social  unity  for  the  Aryan  race  we  must  not  look  for  aid  to 
ethnology.  The  question  is  one  which  concerns  the  continuity  of 
speech  not  of  blood,  an  inheritance  of  mental  attitude  towards  the 
world  of  spiritual  and  natural  phenomena  within  and  without  us 
far  subtler  and  profounder  than  any  perpetuation  of  the  char- 
acteristics of  complexion  and  feature;  for  an  Aryan  speech  writes  its 
own  history  in  virtue  of  those  inherent  principles  which  govern  its 
growth  and  decay,  or  rather  regeneration — principles  which,  by 
reason  of  their  persistency  of  type  and  uniformity  of  action,  alone 
go  far  to  prove  in  this  case  a  primitive  social  unity.  What  those 
principles  are  it  is  not  the  object  of  this  paper  either  to  investigate 
or  prove,  but  rather  to  show  how  those  mutual  affinities,  which 
are  known  to  exist  within  a  European  unity  of  toDgues,  and 
connect  themselves  again  with  a  certain  well-marked  Asiatic  unity, 
point  to  a  time  when  the  makers  of  those  tongues  dwelt  some- 
where together,  and  developed  a  common  civilisation  whose  leading 
characteristics  are  stamped  upon  Ayran  progress  down  to  the 
present  day. 
Vol.  XX.  o 
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If  we  exclude^  on  the  one  hand,  the  Magyars  of  the  Hungarian 
plain  and  the  Osmanli  of  Turkey — both  the  remains  of  an  irruption 
from  Asia  within  the  historic  period, — and,  on  the  other,  the  pre- 
historic Basques  of  the  Pyrenees  and  the  nomadic  Lapps  and 
Finns  of  the  northern  mark,  we  find  that  all  the  languages  of 
modem  Europe  have  well-established  racial  affinities.  They 
group  themselves  round  four  centres,  which,  again,  are  further 
reducible  to  twa  Let  us  regard  the  map  of  Europe  as  a 
riiomboidal  figure  with  its  gi^eater  axis  lying  east  and  west, 
and  corresponding  to  the  line  of  the  Alps  with  their  prolonga- 
tions. In  the  lower  half^  along  the  sunlit  slopes  that  look  to 
the  sparkling  Mediterranean,  bejewelled  with  islets,  place  the 
classical  tongues — Greek  right,  Latin  and  her  Romance  sisters 
central  and  left  In  the  upper  half,  again,  across  the  snowy  peaks 
and  stretching  far  northwards  over  the  great  central  plain,  lost  amid 
elfin  meres  and  gnome-haunted  forest^  roam  the  Teutons.  By  the 
eastern  angle,  pressing  close  for  hundreds  of  years  upon  Boman 
and  Teuton  alike,  come  the  Slavs  of  the  Southern  Steppes  and  the 
Sarmatian  plain;  while,  thrust  far  away  into  the  western  angle, 
the  old-world  Celt  looks  sadly  on  the  mist^^lad  mountain  and  the 
melancholy  western  main.  These  four  groups,  with  a  wide  range  of 
dialectic  variation  peculiar  to  each,  have  yet  innumerable  features 
in  common  that  constitute  them  a  distinct  European  unity.  They 
range  themselves,  however,  under  two  distinct  types — a  Classical 
and  a  Teutonic,  The  Slav  is  a  link  of  connection  to  east^  Celt  to 
wont,  but  both  lean  to  south,  and,  as  far  as  phonetic  affinities  are 
concerned,  are  Aryan  dialects  of  the  Classical  type.  The  phonetic 
contiiwtn  that  ditlbrentiate  a  Teutonic  from  a  Classical  tongue  were 
long  ftgx)  foi^mulated  by  G rimm  in  his  well-known  law.  It  simplifies 
thi«  law,  and  does  not  impair  its  practical  usefulness,  to  treat 
it  fin  Pml  SkcAt  does*  He  regards  the  interchange  between  Low 
M\\\  High  German,  which  is,  strictly  speaking,  Grimm's  LatU^tfer- 
m^huhnuf^  M  merely  a  dialectic  >'ariation  within  the  Teutonic 
Kn>u)\  and  ihu«  \^x>  jn^t  but  two  interchanges  instead  of  three. 
IWr  \\\  nnnd»  to\  that  the  law  applies  to  the  nine  mute  checks 
l-rtUji^Ml  \\\\i\(kY  \\  ^wU  (k^  f,  p)^  A-spirates  (l'%  tk,  p-A),  and  S-ofts 
(f^  A  '>).  A  iN\»j:«»^(e  term  thou  —not  a  loan-word — ^belonging  to 
<)m»  elMh:,iort^  g^Mup  (Oivek,  T>Atin.  Ooltic.  Slav),  if  found  in  the 
To\Hotn«^  jitn>\tj>  (t^xhiA  Kutflish,  Putoh.  German,  Norse),  will 
)m\e  U4«  wwxion  %AM\\\xXi\\  (ki\wx\\mii  to  the  mnemonic  formula 
U.  A,  M  \\\{i\  A,  S.  H.»  v^hotv  tluvje  letters  stand  for  the  initials 
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of  the  mute-sets  Hards,  ABpirates,  Softs.    The  following  table 
illustrates  Grimm's  law,  thus  modified : — 


H. 


A. 


k. 


t 


■N      /^ 


p,  '        k'h  t'h        p'h 


"N       /" 


s. 


d.     h. 


C-ord  (is)   T-res  E-ed-(is)  X-oXiy  B-vya-nyp  F-ero  G-enus  D-uo 


H-eart     Th-ree  F-oot     G-all    D-ochter  B-ear      K-in  T-wo  — 


th       / 


d. 


b. 


k. 


A. 


S. 


hT 


p- 


A  few  points  call  for  special  remark.  Latin  distinguishes  the 
aspirates  very  imperfectlj,  an  idiosyncrasy  that  is  shared  by  the 
Romance  dialects,  notably  Spanish.  The  lip  checks  (6.  p,)  would 
seem  to  have  been  so  imperfectly  developed  in  primitive  types  that 
no  good  examples  of  the  interchange  of  these  letters  can  be  found. 
Further,  the  law  by  no  means  exhausts  the  evidence  for  affinity. 
Yowel  changes,  and  especially  a  comparison  of  grammatical 
inflexions,  supply  irrefragable  proof  of  the  primitive  unity  out  of 
which  these  dialects  developed  themselves. 

The  discovery  of  Sanskrit  to  western  scholars,  dating  from  the 
foundation  of  the  Calcutta  Asiatic  Society  (1784),  revealed  a  singu- 
larly suggestive  Aryan  unity  existing  in  the  far  east,  and  possessing 
in  its  sacred  books  a  literature  that  was  old  long  before  the 
Homeric  poems  took  definite  shape.  The  ancestors  of  the  Hindoos 
and  the  Old  Persians  reached  the  Indus  together,  and  there 
developed  a  common  religious  and  social  system.  They  named  the 
great  river,  Sindhu,  the  goer,  the  runner.  The  country  beyond 
was  named,  from  the  river,  Sindhya,  the  Scinde  of  Napier's 
punning  despatch,  Peccavi  (I  have  sinned).  After  this  people 
divided,  the  western  or  Persian  branch  developed  phonetic  laws 
of  their  own,  such  as  the  use  of  an  A  for  a  Sanskrit «,  so  that,  when 
the  Greeks  came  in  contact  with  them,  these  transmitted  to  us  the 
name  of  the  river  as  the  Hindus  or  Indus,  and  the  country  as 
Hindia  or  India.  This  Persian  or  Iranic  branch  spread  over  the 
plateau  of  Iran,  and  their  speech  is  now  known  as  that  of  the  Zend- 
Avesta  and  the  cuneiform  inscriptions  of  Darius.  Their  Hindoo 
kinsmen  pushed  beyond  the  country  of  the  seven  rivers  into  the 
Dakshinaranya,  or  great  southern  forest  of  the  Deccan,  calling  the 
aborigines  blacks,  just  as  in  later  ages  Olive's  soldiers  knocked 
their  high-caste  descendants  on  the  head  as  niggers.     A  great 
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rMglowi  fchism  iieeins  to  have  accentuated  some  original  distino- 
ikma  liaiween  the  two  peoples.  The  Sanskrit  deva,  a  god,  became 
in  Zand  a  demon,  while  the  Hindoos  retaliated  by  making  Atura 
a  giant  at  war  with  the  Yedic  gods.  The  Persians,  on  the  other 
batidi  put  Antra  (li.  as — ,  to  be,  cp.  Jehovah)  in  the  place  of  honour, 
who  thon  became  the  Ahura-mazda  or  Ormuzd  of  Zoroastrian  dual- 
Urn.  J^ut  the  Uanskrit  grammarians  had  no  difficulty  in  inventing 
a  dorivatiou  for  the  word,  namely,  a  not,  and  sura  a  god 

The  proofit  of  the  connection  between  this  Asiatic  and  the  former 
liitropean  unity  form  the  very  kernel  of  Comparative  Philology. 
Thciy  are  Invaluable,  not  alone  in  the  phonetic  aspect  of  the 
(|U«Ntion  (Hannkrit  and  Zend  range  themselves,  as  far  as  Grimm's 
Uw  In  conoorned,  under  the  Classical  or  southern  European  group), 
hut  Htlll  more,  and  of  far  deeper  import,  in  respect  of  the  clue  they 
altbrcl  to  the  dililoult  problems  of  Comparative  Grammar  and 
Mythology.  HuAloe  it  here  to  say  that  Sanskrit  explains  the 
HlKhlfloanoe  of  the  name  Aryan  as  an  Eponjrm  for  the  whole  family. 
I  n  tho  Vf^dtu  the  Aryas  are  believers  in  the  Yedic  gods  in  opposition 
to  timir  Ooittlla  enomios,  the  Dasyus.  Later,  it  meant  belonging 
t.t)  tJm  U\rt)<^  \ip|>or  ivuitcs,  and  esj^ecially  the  third  or  cultivators 
of  Uiti  Holl.  Ita  ri>ot  ia  seen  in  Lat  ar-are  and  English  ear,  to 
plougit,  Tim  namo  )vtMi\t.H  to  that  immemorial  custom  which  loves 
U\  \\\^\\\ty  a  nation  or  a  family  by  associating  its  origin  with  the 
juMat'ttAlon  of  la«d»  and  pnoN-t^  tho  early  existence  of  that  Aryan 
wiH\\  \\\\\\^v  which  r(vacht>$  it$  acme  in  Ireland,  the  Erin  that 
ia  Haid  to  \h^  juat  a:i\ot h<>f  torm  of  the  common  race>name. 

No  out*  \^au  t»wr  vt^ntuix^  to  conjocture  when  all  these  races 
i^\\»<«hI  an  a  |\nmiti\^  unii\\  or  why  thoy  broke  up,  or  in  what 
^M\ltM\  \M^  >x  iit^iuv  a^vruivg  xht^  initiative  fox  that  dialectic  growth  to 
>fc h\oh  thf^y  \>»t\l  their  ^\hv>notio  ditfx^renowv  But  we  have  learned 
t^^  K^\x\>N  aud  diNt4i\j:\U)^U  th<»  xariow*  braivhes  of  the  sto(^  and  to 
i^M  m\^lM^  \\\^  U>\  \u\dcr  X*  h\oh  a**  <v^4[i*,|^rI:Jor.s  of  them,  one  with 
a\\%vt)\<^i\  \>\\ui  \v  litwxutsi  It  W'iwair.^^  ro'W  ro  «rp!y  this  knowledge 
K  x\v\«)\^v\\\^<  A  t\^>fc  <iv\\\\*  of  x\^,\jfc:^  ^^m:;$  ir.  ti«  Airan  dialects 
^>\  ^>UT*v,\>v  xNi"  A  *r.\j; 'X>;io  \rA\:\\  ^iV^^txr^  aracc^  the  various 
>ft^,^\v,\v^^  ,Nf  |>^  t\v.,  ,x,  ai^,>i  of  a  rf^AV.xY^y  ^aT^Kiic^  stage  of 
o,>^,  w^Uaa  5Wvo\\\  V\  t>..^  v.Tv>5o  Arv-v.:^  :vf.w  i^'ir  stfcairatioii. 

«w  wi*^  ^x^  A:rx  oxv  or  ^  ,V  A-n  vr.  ij^-.ivJC'^  ccl  ^  .^^Eber, 
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before  the  great  Aryan  separation  took  place,  ahdiniiy  be  used  as 
throwing  light  on  Aryan  civilisation,  such  as  it  wab  sCtrlbhat  distant 
tim&"    To  this  it  has  to  be  added  that  cognate  terms^  peeuliar  to 

one  only  of  the  unities  (Asiatic  or  European),  are  evidence- thl^  they 

• » » ' 

were  developed  after  the  primary  schism,  but  existed  antecedepi'to 
any  secondary  schism.  Developments  by  growth  within  each  unity 
from  a  common  stock  of  primitive  roots  are  evidence  merely  of  the' 
persistency  of  those  distinctive  Aryan  peculiarities,  the  inflexional' 
system  and  that  significant  word-change  whereby  we  continually 
specialise  the  general  or  generalise  the  special.  Thus  we  confer 
epithets  that  in  course  of  time  become  divested  of  their  meaning — 
"  the  counters  of  wise  men  but  the  money  of  fools," — and  con- 
sequently require  an  elSbrt  of  literary  emphasis  to  vitalise  or 
supplant  them,  the  secret,  in  short,  of  a  rich  and  expressive 
vocabulary  and  a  copious  literature. 

CoNTBACTiONs: — Yodic,  Sanskrit,  Zend  (Old  Persian),  Greek, 
Latin,  Celtic  (Irish,  Welsh,  Cornish,  Gaelic),  Slavonic,  lituanian, 
Russian,  Teutonic,  Old  High  German,  German,  Icelandic,  Gothic, 
AngloSaxon,  Scottish,  Old  and  Middle  English,  shown  by  their 
initials.  Where  no  meaning  is  given  after  a  word  it  may  be 
assumed  to  be  identical  with  that  of  the  head-word  imder  which 
it  stands.     Boots  and  radical  meanings  are  in  italic  type. 

Authorities  consulted  : — Froi  Aufrecht's  Lectures ;  Max 
Miiller,  Biographies  of  Words,  1888;  Skeat,  English  Etymo- 
logical Diet.,  1884;  Fick,  YergL  Worterbuch  der  Indo-ger. 
Sprachen,  1870 ;  Curtius,  GrundzUge  der  Griech.  EtymoL,  1873. 

I.— FAMILY  TIES. 

Child- Words. — Papa,  S.  and  Gr.  t&ta,  L.  tata,  C.  tat,  SL  teta, 
Go.  att&  Mc^ma,  S.  atta,  T.  aitheL  Foster-parent,  Yed.  nanft, 
L.  nonnus,  nonna  (nun),  Ved.  ambh&,  IceL  Embla  =  Ambh&lA 
(ancestress  of  human  race),  Ger.  Amma 

Father,  Fa — ,  protector,  S.  pitdr,  Gr.  and  L.  pater,  T.  fadar, 
M.E.  fader.  Mother,  Ma — ,  mcmagery  S.  mdtir,  L.  and  SL  mater, 
C.  mother,  T.  modar,  M.E.  moder.  Husrand,  ruler,  S.  pati,  L. 
potis  (able),  SI.  pats,  Go.-fath.  Vfi¥^=: producer,  Yed.  Gn&  (wife 
of  the  gods),  S.  ^ftni  (gana,  wife)  yvn;,  SI.  jena,  C.  ben.  Go. 
kwen,  queen,  quean.  ^^  =»hegotten,  or  male  child,  SL  and  Go. 
siinu,  vibs  ((rvios),  C.  suth.  Daughter  =i  milkmaid,  S.  duhitar, 
6vydrtjpf  SL  dukter,  Ir.  dear,  Go.  dauhtar.  Brother,  bearer, 
S.   bhr&tar,  L.   frater,  GaeL   brathair,  SL  bratru.   Go.   br6thar« 


2  3»  -aim.-*- 
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and  Lat  nepot  (is),  from  a  root  tuips=bincL     With  this  cor 
nephew  and  niece  are  cognate. 

II.— MAN  GENERALLY. 

MAK  =  (a)  thinker,  Yed.  M4nu,  L.  m&s  (mans),  T.  Mannus,  Go. 
mans ;  =  (b)  choseny  hero,  S.  vtra,  L.  yir,  Ir.  fear,  lit.  vyras,  Icel. 
verr,  Go.  wair,  E.  wor-ld,  Ger.  'Wel-t;=5(c)  strong,  S.  nara,  n&ry-a 
(manly),  Oscan  ner,  Nero,  Neria  (wife  of  Mars)  dvi/jp ;  =  (d) 
terrestrianf  L.  homo,  lit  zeme  (land),  Go.  guman,  yeoman, 
bride-groom.  YowG^gtuMrdedy  S.  ynvan,  L.  juyenis,  lit. 
jaunas.  Go.  jnggo.  Child  =  conceived,  S.  vi-garbha,  Gk>.  kil-thei, 
child,  calf. 

Of  these  terms  the  first  (a)  is  specially  Teutonic.  The  Hindoos 
and  the  Teutons  both  used  the  word,  man,  for  the  prototype  or 
ancestor  of  the  human  race,  and  both  recognised  in  man  the  pos- 
session of  the  god-like  gift  of  reason  that  looks  before  and  after. 
The  commonest  later  names  in  Sans,  are  m&n-ava  and  man-ushya. 
€ro.  mannisk  is  G^r.  Men-sch,  and  is  adjectival.  The  second  (b)  is 
the  most  widely  difiused — S.  vftra=5  suitor,  virya  =  vires,  vir-tus. 
Its  compounds  are  extremely  interesting;  decurio  and  centurio 
contain  it.  Cantuarii  is  Latinised  for  Kent-were  (men  of  Kent), 
wergeld  was  compensation  for  manslaughter,  wor-ld  is  O.E.  wer-old, 
the  age  of  man,  a  seculum  and  sum  of  human  experience,  affording 
curious  comparison  with  other  modes  of  expressing  such  a  wide 
generalisation.  The  third  (c)  is  entirely  awanting  in  Teut.  and 
Slav.  In  Osc.  ner  was  applied  to  the  nobles  iii  the  state.  The 
fourth  (d)  is  not  in  Sans.,  and  has  had  little  vitality  in  Teut.  The 
Go.  guman  Ulfilas  applies  to  Zaochseus. 

III.— HOME. 

'ELov^iA=  builded,  S.  dam^  L.  domus,  SI.  domu,  C.  dam.  Go. 
timrjan  (build),  timber,  Grer.  Zimmer.  DoOB. — S.  dvar  (dhvar), 
Ovpoi,  L.  fores.  Lit.  durys  (pi.)  Go.  daur.  Straw-bed. — S.  stara, 
L.  torus,  0.  srath,  SI.  straje.  Go.  strau-ja.  Hahlet  {l)  =  abode 
(vi9»  enter)  S.  ve^a,  vaika,  oTkos,  L.  vicus  (veicus),  SL  visi,  Go. 
weiha  (2)  Fenced  place, — (a)  S.  vara-ta.  Worth  (village),  (b) 
O.K  tiin=town,  Ger.  Zaun  (hedge),  (c)  S.  pur  (strong  place), 
pura,  9roAi$,  lit.  pilis,  S.  puru  =  plenus,  plebs. 

As  the  names  for  man  show  that  the  primitive  Aryans  had 
advanced  far  beyond  the  simple  concepts  that  clustered  round 
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Um  hearth  and  child4ife,  and  ooold  oope  with  epithets  that 
implied  considerable  powere  of  reflection  and  generalisation,  so 
do  those  for  house  and  home  show  a  stage  of  comfort  very 
diflerent  from  that  of  the  neolithic  caTe-dweller  or  the  nomad 
£skima  One  fancies  in  the  terms  for  hamlet  a  distinction 
between  northern  and  southern  Aryans,  due  probably  to  the 
condition  of  the  country  over  which  each  set  had  spread.  In 
both  caiN^  a  simple  enclosure  constituted  a  hamlet— outside^  the 
village  mark  or  conunon  pasture  land,  and  within,  the  homes. 
IVt  this  d«y  iu  many  parts  of  Geimany  the  scattered  homestead 
is  unknown,  the  farmyard  being  a  Hof  in  a  village.  The  Sans. 
and  Greek  terms,  however,  add  to  the  notion  of  a  defended  place 
that  i\f  a  busy  crowded  i^ipulaoe  that  made  its  acropoUs  the 
rall;^  iug  point  for  a  more  lively  civic  develc^iment  in  street  snd 
i^MU.  Significant  in  this  connection  is  the  commonest  later 
Sana,  ior  a  uum,  /^Mrtt^d^  litendly  a  townsman.  The  favouiite 
T^ut^uuo  towUk  \\n  the  other  hand,  points  to  a  more  scattered  back- 
w\xxliUMUi  kind  \vf  ^etUentent^  The  Xonh  Gennan  plain  is  one 
Yi^t  UK\not\uuHis  e\)>an^  of  wood  and  water,  within- whose  limits 
ti^e  Ku)ely  siettjers  >ftouKi  develop  a  simpler  bucolic  society,  slow 
\\f  w\t^  d)\v«u\y,  but  hvmie-K>ving,  In  lowland  Sootland  a  farm 
hxM\>t>»(KNAd  i>  a  to>Ku«  K>*en  a  few  booses  standing  apart  and 
^u)>)v\ii^i  to  \>e^  if  not  aotually^  eocjasisd  within  a  hedge  fence, 
K\ntt  the  vvtikUi  \vr  cot  touu  ^^4  the  iarta. 

IV  _IVMKS110  ANIMATA 

OjirtiJK-  K:Xr'*i\>s  t\^su*%r-:M.^S.  p*c«  -J^v*  »vf*f  »*  I^  pccus,  SL 
^vi^tt,  i\\  iV,:;;;>  A.^  tx\\  Oer  V;^:K  f^f.  FruL=«lnMi^. — Ved. 
>^^  ^r*  ,*^^./n  >;-,ui.v,  ^.'<vjk>;  oi  bcT>iecs  $?Iiula  ySSoc^V  Gr.  and 
I.  ?A*;r..x  5>^  tiiv,^  W\  ts^r*,  ^.%nv  ^;^-;.r.  i^e^r.  Ox  ~  carrier 
♦J.>i.*;v  c\\  L  >ew,o  v*>*Tt\  \  \V  vvidt::x  vl  *  Ocl  anksa,  cp. 
i^,  %  V  Ovc  vViis>»A  \V*  -  ^A  ^v..-*i.v**  — S>  ^,\  |;a«&.  \m.  and  L), 
K^z  w.'A  U  S>!v  ^  i^'^fcv  v^  Kv  V  VI  vvi.  vwc  SL^ih  vksavi);  (b) 
n^ix-^  .\iii::^  r^y^K  .<;^v--^  v,-,,*.,.  U  £-ak  li^  ipMe  ^in&ns), 
v\\  ,;:i*;.c  tct  >^»,*i.\  S^>vir-^A  >/\vtCMM  *  vtiflL.»^7iiu^ — Sl  avi, 
*^j>  j.4-j*,Kv\  *  \vr  jcsx  I.  c^vSv  ***♦.  J^^v  Ir  ,x  0%.\  awwsr  ^Kild), 
Aii»r.j.  :\vi^  ."•^v  ^,*  X^,.  is»-\  ».i.^^v-> — S.  xri -varsL  woDyy, 
u^io,   ¥'A.i .  *.  ^.dk  x^*  v,\K  A  %v^  ^N  ^  *>'jw<  ^vvi  *  !•  v<il;as  ^ieccft)^ 

'«iL*^.  i.  A>*.A    :',^*v.w\xs ..    It  vs.  I.  ^^i^s.  £^*vUiS  -.jaUeBB  of 
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horses),  lit.  ajszva,  W.  osw,  Go.  aihus,  A.-S.  ehu.  ¥oal= begoUen. 
— S.  pu-tra  (son),  pota  (jomig),  L.  pullus,  Go.  fola,  E.  filly.  Pio  = 
(a)  produced^  S.  sii-kara,  i;s,  L.  sus,  lit.  svini'-ja,  T.  sv-ein ;  (b) » 
ffrubbeTy  S.  grishvi  (boar),  ghrish-ti  (piggie)  xoipo^  (xo/mtios),  Norse 
and  Sc.  gris,  E.  gris-kin.  Doo. — ^Yed.  and  S.  gvan,  kvcdv,  L.  canis 
(cvanis),  SI.  szun,  Ir.  cu,  Go.  hund. 

These  terms  illustrate  still  more  dearly  the  simple  agricultural 
life  of  the  Aryan&  They  surround  themselves  with  those  domestic 
animals  that  still  tenant  every  homestead,  and  name  them  with 
intelligent  observation.  All  the  dialects  agree  in  giving  a  general 
significance  to  the  name  for  cattle,  and  from  the  earliest  period 
there  is  attached  to  it  the  sense  of  property,  cp.  cattle  (capitalia), 
capital,  and  chattels.  The  beast  of  burden  is  the  sturdy  ox.  In 
Sans,  go-pa,  a  cowherd,  gives  a  common  word  to  rule  or  govern, 
and  the  Hindoo  title  Gaikwar  still  preserves  the  importance  of  the 
original  office.  The  Umbrian  JUia  9U8  is  a  sucking  pig.  That  so 
expressive  and  wide-spread  a  name  as  was  given  to  the  Aryan 
horse  has  not  been  preserved  in  common  use  among  the  Teutons 
is  intelligible,  and  points  to  the  east  and  the  open  plain  as  its 
home.  The.  Romance  dialects  have  dropped  the  common  Latin 
equus.  That  the  initial  aspirate  in  Greek  is  wrong  is  shown  by 
such  names  as  Aristippus. 

v.— WILD  ANIMALS. 

Beast=O.E.  deer^  Orjp  {<lyrjp)  L.  fera,  SL  zveri.  Go.  dius. 
BEA'R=8hinvng,  S.  riksha  (arksa),  oI/oktos,  L.  ursus  (urcsus).  Lit. 
lokis,  Ir.  art.  Wolp  =  fearer,  robber,  S.  vrika  (Ved.  =  enemy). 
Xvicos,  L.  lupus,  SL  vluku,  C.  fael  Go.  wulfs.  'MLovsE=thie/,  S. 
miish,  fixky  L  mus,  SI.  misi,  A.-S.  mds,  pL — i,  mys  (mice  =  mise), 
L.  mus-H;ulus  (muscle,  creeping  thing).  ^ELake  =  cleft  (nose),  S. 
9a9a  (9asa),  S.  '  man  in  moon '  is  hare  in  moon,  SL  sasins,  T.  haso, 
hare.  Sebpent  » (a)  throttlerj  constrictor ,  S.  ahi  (aghi),  Ixis, 
(viper),  L  anguis.  Lit.  gugis,  eyx^Xv^  =  anguiUa  (eel),  C.  eso- 
uing  (water-snake),  M.E.  el  (agla),  Ger.  Aal.;  (b)  creeper^  S.  sarpa 
l/93rerov,  serpens. 

VI.— BIRDS. 

BiBD,  generally,  S.  vi,  oi-a>vo9,  L.  avis,  ovum,  SL  aje,  Cog, 
T.ei  (egg)  pi.  eigir. 

Goose  =  gaping^  laughing,  S.  hamsa  (ghansa),  x-qv,  L.  anser, 
C.  geifls  (swan),  Buss,  gus',  Bohemian  hus  (cp.  John  Huss),  O.H.G. 
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kans,  A.-S.  g6s  (gana).  Duox^  S.  kH,  L.  anat — ,  viJTTa  (aFcria), 
Lit  antifl,  CH.^-.  annt,  O.K  ened,  M.E.  ened,  d-rake  (end-rik«= 
duck-king).  Cbow  =  (a)  noisy,  S.  kAraya,  ic6fM^y  L.  corvus,  O.H.6. 
hraban,  rayen,  L.  crep-are,  make  a  noise;  (b)  croaker^  S.  kmg 
(croak),  SL  kruk,  C.  era,  O.H.G;  hniob,  rook.  Crane  =  eaUing^ 
Z.  krounkn,  ye/xivos,  L.  gms,  C.  garan,  SL  zervi,  A-S.  cran. 
Cuckoo,  S.  kokil^  K6KKv(y  L.  cucoIub,  SL  kukavica,  C.  coach, 
T.  kuckuk,  Sa  gowk  (gauche,  gawky).  Owl,  S.  uluka,  oAoAvyaio, 
L.  ulceus.  So.  hoolet 

VIL— PLANT  LIFE. 

BiBCH,  S.  bh&r^  Rubs,  beresa.  So.  birk,  M.E.  bircha  Bbboh 
or  Oak,  [S.  bhagaj,  S.  bhaksh  to  eat,  ^70$,  L.  fagus,  O.H.G. 
puohha  (buche),  A-S.  bok,  O.K  b^cen  (adj.).  Sallow =toater- 
haunting,  S.  sara  a  pond,  cXtici},  Ll  saliz,  Ir.  saileach.  O.H.G. 
salahi,  M.E.  sal  we,  Sc.  sauch.  Osibb,  R  wi — ,plaU,  S.  Yeta-s4 
(reed),  ma  (willow),  L.  yitis  (vine),  W.  gwden.  Lit.  zil-wittis 
(gray  willow  for  baskets),  Danish  vidie,  K  withe,  wind,  woodt 
Rbbd,  S.  kaUma  (reed-pen),  KoAa/ios,  L.  culmue  (stalk),  C.  kalaf, 
Dutch  halm,  E.  haulm  (der.  quill). 

These  three  groups  are  all  important  as  affording  some  due  to 
the  common  homa  The  hu^r  ferm  naiiurcB  are  absent  Those 
we  haye  here  are  familiar  to  the  northern  yerge  of  the  Temperate 
Zona  The  ordinary  features  of  the  bear  are  oyerlooked  here,  and 
a  name  is  giyen  him  that  is  connected  with  the  place  he  occupies 
in  mythology.  Similarly,  the  name  of  the  hare  is  accounted  for  by 
early  folk-lore,  in  which  he  plays  a  large  part  all  oyer  the  Aryan 
world.  Under  serpent-words  it  should  be  noted  that  there  is  no 
trace  of  any  worship  of  the  creature.  In  the  larger  forms  it  is 
dreaded,  but  for  the  harmless  ones  there  is  no  change  of  radical 
meaning.  From  the  Celtic  clearly  comes  the  Scotch  ask  or  esk, 
the  eft  or  newt.  The  bird-terms  are  few  and  all  northern,  notably 
the  crane,  which  does  not  extend  further  east  than  Armenia.  The 
use  of  the  word  as  a  machine,  as  well  as  bird,  seems  yery  old. 
These  bird-terms  are  all  of  the  imitatiye  kind.  Such  creatures  all 
attract  attention  first  by  their  cries. 

Vin.— THE  FARM. 

Field.  R.  ag — ,  drive^Y.  a^a  (agra,  place  where  cattle  are  driyen 
out),  aypo9,  L.  ager,  Gk>.  akr,  K  acre.  Path,  R.  poA-^epat'^etreick 
out,  S.  paihas,  varos,  L  pons  (pathway),  SL  pati,  T.  fisul,  Sa 
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paeth.  PiiOUOH,  S.  kcjA  landholder,  L.  ar-are,  SL  orati  to 
plough,  Ir.  ar-aim  I  plough,  S.  irk  and  tirvarft=^/)a^€,  &povpa  = 
arvum  (ploughed  land);  S.  ar-itrasO.  ar-athor=LL  ar-atram 
(a  plough)  Norse  aror,  €perfjm^'Lu  remus  (oar);  Go.  ar-jan  »M.K 
erien  =  ear  (to  plough),  oar.  Sowing,  R.  ga — ,  eaet^  seaUer. 
S.  8i-t&  (furrow),  L.  sero  (seso),  Gk).  saian.  Wain,  R  tcah — ,  oe»rry, 
S.  ylQiana,  oxos ,  L.  vehiculum,  SI.  tozw,  0.  fen,  A-S.  waegn  and 
waen.  Axle.  R.  ag — ^  drive,  S.  dksha,  o^cov,  L.  axis,  0.  echel, 
A.-S.  eax,  O.H.G.  ahs-ala  (shoulder),  Sc.  oxter  (arm-pit).  Yoke, 
R.  yug-y  join^  S.  yugi,  {vy<$v,  L.  jugum,  lit.  junga,  W.  iaw,  A.-Sb 
geoc,  ioc. 

Farm-words  show  a  simple,  rustic,  but  by  no  means  nomadic,  lifa 
The  agra  reminds  us  of  the  old  Scotch  loanin  or  field  kept  in  grass 
near  the  farm-town.  The  roads  are  simply  footpaths  leading  to 
the  out-fields  or  the  village  mark.  The  North-Westem  dialects 
agree  in  restricting  the  root  ar^  to  plowing,  but  the  common  name 
for  plough  seems  to  have  been  lost,  for  the  modem  word  has  been 
developed  within  the  Teutonic  unity  —  Frisian  and  Sc.  pleuch, 
Swedish  plog,  Russ.  pluge.  It  is  the  same  as  plug,  a  block  of 
wood.  The  familiar  Teut.  hoe,  Sc.  howk,  is  in  Sans,  koka,  a  name 
for  the  wolf. 

IX,— FOOD. 

Corn  »  R.  ju-,  suitainer^  S.  y&va  (barley),  ydvasa  (fodder), 
(€iaiy  lit.  yavas,  C.  e6ma.  Meal  ^  (a)  R.  niovr — ground^  rubbed^ 
S.  malana  (rubbing),  fivAi;,  S.  mola,  SL  melja,  C.  melim,  Go. 
malan  (to  grind);  (6)  R.  hivr — crvanbUd^  S.  ^ma  (flour),  yvpis, 
L.  granum,  SL  zruno,  C.  gran,  Cro.  kwaimus  a  quern,  R  cor-n, 
ker-nel,  chum  (Sc.  kirn).  Mead,  S.  madhu  (sweet,  honey), 
fM^v,  L.  mel,  SL  medus,  A.-S.  medu,  O.Ir.  med  (drunk).  Water, 
R.  wad — wety  S.  udan,  vScop,  L.  udus,  K.  dour,  Russ.  vod-kja  =  Ir. 
uis-ce  (whisky),  Go.  wato.  Salt,  R.  ear—flow^  that  which  runs 
togethetf  cp.  serum,  S.  saras  (lake),  aAs,  L.  sal,  Ir.  salann,  R.  sole. 
Go.  sal-t,  Sc.  Saline  (place-name). 

X.— OCCUPATIONS. 

Build,  S.  dru  (a  tree),  dftru  (wood),  8^pv,  (spear-shaft),  Ir.  daur, 
SL  drevo.  Go.  triw-eins  (adj.  =  treen),  axle-tree.  Cut,  S.  kartani 
(scissors),  icctpo),  L.  cul-ter,  Gk>.  hairu  (sword).  Flat,  S.  prik, 
irXcKoi,  and  L.  plico,  Go.  flahta  (plaited),  Sc.  flaik  (hurdle),  £.  flax. 
Weave,  S.  va,  (bma-v&bhi  (wool-spinner,  spider),  wfy/j  (web),  L. 
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— begotten,  — S.  ganas,  yivo^  L.  genus,  Oo.  kuni  (race,  tribe),  E. 
kind-red. 

Season-words  yield  a  farther  hint  of  a  northern  Continental 
home,  with  a  more  or  less  humid  climate  in  which  the  welcome 
change  from  the  long  ungenial  winter  was  as  the  burst  of  sunshine 
through  the  cold  and  mist  of  a  gloomy  night,  and  the  dawn  of 
gladsome  spring  was  merged  in  a  too  short  summer-day.  Time 
was  measured  by  the  moon,  of  little  service  otherwise  in  that  wolf- 
haunted  forest  land,  and  therefore  playing  but  a  small  part  in 
primitive  mythology.  Day  is  the  reign  of  divine,  life-giving  light, 
as  night  is  the  waning  of  Nature's  powers  in  a  death-like  gloom. 
The  terms  for  civil  life  show  that  a  more  than  rudimentary 
conception  of  social  polity  existed.  The  basis  of  union  is  kinship 
by  blood,  and  the  ruler  is  the  father  of  related  families,  the 
guardian  that  defended  the  tribe  on  its  threshold,  the  encircling 
mark,  or  even  the  one  most  distinguished  by  personal  merit  chosen 
to  a  still  wider  sway. 

XIII.— MIND. 

Thinking. — K.  ma-,  measurey  S.  manas,  fiivos^  L.  mens,  SI. 
mineti,  C.  menme.  Go.  mun-s.  WiTs=8eeing  clearly,  S.  vid,  oTSa, 
Ll  videre,  SLvedeti,  Go.  wit-an,  Ger.  wiss-en  (to  know).  Know-inq, 
R.  make  to  know,  teach,  S.  ^&nimi  (I  know),  yvwris^  L.  g-nosco, 
SI.  znati,  Go.  kannjan  (make  known),  Sc.  ken.  Willing  ==  choose, 
S.  vri  (choose),  v4ra  (wish,  excellent),  L.  volo,  S.  voliti,  Go.  wil- 
jan, — ^will,  well.  Awe,  R  agh-,  choke,  S.  amha  (angha,  constraint, 
pain),  axos,  Jr.  eaghal,  Go.  agis, — awe,  ugly,  ug-soma 

XIV.— MYTH. 

Sun  =  light-giver,  S.  siira,  svar  (sky),  a-€ipio^,  =  Sinus, 
L.  ser-enus^o-cXi^v)/  (svar&n&),  C.  sail.  Lit.  saul.  Go.  sauil. 
Stabo  »  strewn  or  Ught-strewere, — Yed.  star-as,  darrjp,  L.  Stella 
(ster-ula),  C.  steren,  Go.  staimo.  Wind  and  Weather, — R. 
vd — ,  blow,  vAta,  L.  ventus,  lit.  vetra.  Go.  waian,  A.-S.  weder, — 
weather:  R  an — ,  breathe,  S.  anila,  ave/A09,  animus,  Go.  and 
(breath).  Thunder  {a)  =  80und,  groan,  S.  stanita,  L.  tonitru, 
A-S.  thunnr,  Icel.  Thor  (god  of  thunder),  Thurs-day;  (b)  = 
strike,  S.  Vadhfirtra  (thunder-bolt),  T.  Wuodan  (Woden),  Odin, 
Wednes-day.  Darkness  =  u;Aa^  dims,  mist,  S.  Ra^as,  ra^ani 
(night),  Gr.  Erebus,  Orpheus,  Go.  rikwis,  Sc.  reek  (smoke).  Fire 
(a)  S.  agni,  L.  ignis,  SI.  ogni ;  (b)  firestick,  S.  pramantha.  Pro- 
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metheos.  Bitg-bbab,  S.  Bhaga,  Phrygian  Zeus  BagaioB,  Ir.  puca 
(sprite  Puck),  Sc.  bogle  (scare-crow).  Heaven  ==  (a)  bright  tky^  S. 
dyaos,  Dyaus-pitar=Die8-piter»  Jupiter,  Diana,  Janus,  S.  deva 
(a  god),  lit.  devas,  C.  di,  Norse  Edda,  Tivar  (gods),  Tyr(god  of  war), 
Tuesday  —  Tiwes-daeg;  (b)=a22-0m&racf n^  and  ckOrseeing^  S.  Yaruna 
(sky)  Uranus;  (c)  =  living^  being. — R  aa^tobeyY.  Asura,  Z.  Ahura- 
mazda,  cp.  Jehovah  =  /  am  that  I  am. 

The  terms  under  these  heads  enable  us  to  plant  Aryan  civilisar 
tion  deeper,  showing  as  they  do  a  more  profound  grasp  of  what  is 
in  the  best  sense  culture.  They  prove  the  truth  of  the  maxim — 
<<  Nil  in  intellectu  nisi  prius  in  sensu."  Whatever  may  be  the 
psychologist's  verdict  on  the  scholastic  question  of  primum 
eognitum.  and  primum  appeUatum^  these  primitive  concepts  tell  us 
that  the  Aryans  reached  the  abstract  through  the  concrete,  and 
moved  in  a  world  of  quick  sensations.  They  had  even  grasped  the 
Kantian  distinction  of  subjective  and  objective,  differentiating  the 
wisaen  from  the  ^enTien,  the  savoir  from  the  connaitre.  The 
higher  consciousness  is  choice,  and  the  most  solemn  and  impressive 
symbol  for  physical  pain  and  religious  dread  is  found  in  the 
sensation  of  choking.  Tet  here  we  reach  the  anti-climax,  for  in 
the  mouths  of  us  modems  the  awful  is  anything  or  nothing  at  alL 
The  last  head  reveals  to  us  the  boundless  region  of  comparative 
mythology.  Here  we  read  the  unconscious  literature  of  the 
Aryans,  the  sacred  books  of  the  race.  It  has  the  same  physical 
basis  as  the  terms  for  mental  operations.  The  cardinal  fact  of  the 
Aryan's  simple  existence  was  the  ever-ending,  ever-beginning 
struggle  of  the  bright  sun,  eternal  type  of  his  own  lot  Against 
his  hero  are  arranged  the  powers  of  nature,  the  demons  of  the 
cloud  and  the  darkness.  His  love  is  the  dawn-nymph.  In  the 
first  blush  of  their  love  she  coyly  eludes  him ;  fair  but  faithless 
and  fleeting, — in  the  heat  of  the  day  she  will  haunt  him,  till  once 
again  in  the  glory  of  his  manhood  she  meets  his  embraces,  and 
they  sink  together  into  the  mystic  Avillon  with  his  twilight  smile 
irradiating  her  azure  brow.  Thus  did  the  simple  Aryan  endow 
the  phases  of  natural  life  with  a  personality  like  his  own ;  on  thi3 
all-absorbing  theme  he  lavished  his  nascent  powers  of  literary 
expression  in  the  significant  epithet ;  and  all  this  with  such  truth 
and  vitality  that,  from  Homer  down  to  the  latest  modem  novel, 
the  primitive  solar  myth — the  varying  fortunes  of  hero  and 
heroine,  the  cruel  machinations  that  separate  them,  and  their  final 
re-union — dominates  the  whole  realm  of  literary  make-believe. 
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Fro£  Max  Mtiller  stmiB  up  the  results  of  the  foregoing  inquiry 
in  these  words : — "  Looking  then  at  the  whole  evidence  which  the 
langaages  of  the  various  Aryan  nations  still  supply,  we  perceive 
that  before  their  separation  their  life  was  that  of  agricultural 
nomads,  and  probably  most  like  the  life  of  the  ancient  Germans, 
as  described  by  Tacitus.  They  knew  the  arts  of  ploughing,  of 
making  roads,  of  bmlding  ships  and  carts,  of  weaving  and  sewing, 
and  of  erecting  strongholds  and  houses,  more  or  less  substantiaL 
They  could  count,  and  they  had  divided  the  year  into  months. 
They  had  tamed  the  most  important  domestic  animals ;  they  were 
acquainted  with  the  most  useful  metals,  and  were  armed  with 
hatchets  and  swords,  whether  for  peaceful  or  for  warlike  purposes. 
They  followed  their  leaders  and  kings,  obeyed  their  laws  and 
customs;  and  were  impressed  with  the  idea  of  a  Divine  Being, 
which  they  invoked  by  various  names." 

It  is  impossible  to  say  when  or  in  what  way  the  causes  which  have 
produced  the  eyisting  distribution  of  the  Aryan  dialects  began  to  take 
effect  The  accompanying  diagram  is  an  attempt  to  show  to  the  eye 
their  mutual  relations,  not  alone  in  connection  with  a  common  centre, 
but  also  as  developments  round  independent  nuclei     It  is  due  to 
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a  highly-elaborated  flexional  system,  and  a  very  early  appearance 
of  literary  forms,  among  many  other  considerations,  that  we  should 
place  the  common  centre  of  emanation  nearer  to  the  Asiatic  than  to 
the  European  unity.   There  is  no  doubt,  moreover,  that  these  dialects 
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range  themselTes  in  groups  that  travel  on  divergent  lines.  We 
are  on  historical  ground,  too,  in  saying  that  the  original  raptors 
between  north-west  and  south-east  was  rendered  permanent  by 
internal  causes  due  to  the  growth  of  an  elaborate  social  and  sacer- 
dotal system  peculiar  to  the  Asiatic  section,  and  by  such  external 
agencies  as  the  inroads  of  the  Tatar  hordes  from  Central  Asia, 
and  the  spread  of  Semitic  influences  from  the  south-west.  Bearing 
in  mind  that  the  oldest  names  for  the  outstanding  features  of  the 
country  in  Europe  are  of  Celtic  origin,  and  that  the  Celts  are,  both 
in  point  of  locality  and  civil  progress,  an  outlying,  isolated,  and 
diminishing  stock,  we  may  safely  infer  that  they  were  the  first  to 
move  westwards.  All  the  traditions  of  the  Gneco-Latin  stock 
point  to  an  Eastern  origin,  and  that  a  very  remote  one.  On  the 
other  hand,  not  till  the  fourth  century  do  the  Teutons  emerge  from 
obscurity  and  take  a  place  in  literature.  They  are  then  on  the 
lower  Danube,  but  driven  into  the  Empire  by  ruder  barbarians  on 
the  north.  The  translation  of  the  New  Testament  by  the  Bishop  of 
the  Goths,  TJlfilas  (about  360  A.D.),  constitutes,  philologically 
speaking,  the  Yeda  of  the  Teutons.  The  language  of  the  Goths 
retains  very  inany  of  the  characteristics  of  the  primitive  Axyans, 
and  throws  besides  invaluable  light  on  the  whole  subsequent  dia- 
lectic growth  of  the  Teutonic  tongues.  The  Slavs,  having  for 
centuries  to  maintain  a  hard  contest  between  their  Teutonic 
brethren  on  the  west  of  the  Sarmatian  plain  and  the  Mongol 
savages  of  the  east,  have  arisen  but  slowly  out  of  their  primitive 
barbarism.  Their  language,  however,  preserves  some  singularly 
interesting  archaisms. 

As  the  great  schism  that  has  permanently  separated  the  Asiatic 
from  the  European  groups  brings  us  nearest  to  the  proto-Aryan 
period,  whatever  throws  light  upon  the  significance  of  that  event 
serves  still  further  to  illustrate  the  stage  of  culture  which  the  com- 
bined stock  had  reached.  We  have  seen  on  what  points  of  material, 
mental,  and  moral  culture  they  all  agree.  It  will  be  important  to 
notice  in  what  respects  they  differ.  Boots  will  be  found  to  divide 
in  a  mysterious  way,  so  that  the  north-western  group,  for  example, 
prefers  to  express  the  action  of  milking  as  stroking,  softening 
(marg-),  the  south-eastern  as  drawing  (duh-).  Similarly  the  root 
ar-  goes  to  Europe  as  ploughing,  and  remains  in  Asia  as  rowing, 
the  Hindoos  betaking  themselves  to  another  common  radical 
(karsh — to  draw)  to  express  this  action;  while  the  Sans. 
kshuma  is  supplanted  in  the  west  by  linen,  flax.      Of  more 
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special  growths  we  have  the  Yedic  soma  as  a  sacred  beverage 
remaining  strictly  in  the  east,  while  vinum  spreads  all  over  the 
west.  It  was  probably  due  to  climatic  conditions  that  the  Hindoos 
added  to  the  primitive  set  of  phonetic  symbols  such  new  peculiar 
forms  as  characterise  the  Sans,  alphabet.  But  the  most  striking 
proofs  of  an  imperfectly-developed  common  civilisation  remain  to 
be  noted.  For  example,  whereas  the  ear  for  phonetic  variations 
was  so  developed  as  to  produce  a  rich  flezional  system,  and  per- 
petuate minute  shades  of  accentuation,  the  colour  sense,  as  might 
be  expected,  was  a  late  growth.  The  Sans,  for  colour  is  vama, 
literally  what  covers,  and  is  the  same  as  vellus  and  our  wool. 
It  was  also  chosen  to  express  caste,  a  most  significant  specialisation 
of  its  force.  But  this  vagueness  in  colour-naming  is  best  shown 
in  the  case  of  the  metals.  Gold  is  S.  hir-anya,  hir-ita,  Z.  zaranya, 
zairita,  SL  zlittu,  zelenu.  Go.  gulth  and  our  gold,  Gr.  chrusos. 
These  all  agree  in  naming  the  metal  from  its  colour,  the  yellow. 
From  the  same  stem,  however,  come  S.  hari,  green  and  Lat.  gilvus, 
flavus,  and  our  yellow;  from  S.  harit,  red,  Lat.  fulvus.  The  neutral 
tint  of  silver  is  more  easily  decided ;  it  is  S.  ra^ata,  the  white,  or 
ra^ta  hiranyam,  white  gold,  just  as  in  Scotland  zinc  was  called 
white  iron.  The  Lat.  arg-entum  has  the  radical  sense,  but  it  is 
lost  in  the  Tout,  dialects.  The  third  metal  shows  the  greatest 
variations  of  colour-naming,  so  much  so  that  it  may  have  been 
applied  to  copper,  bronze,  or  iron.  It  is  in  Sans,  ayas,  Lat  aes, 
Qo.  aiz.  In  XJlfilas  the  apostles  are  to  take  no  aiz  (money)  in 
their  girdles.  Gr.,  Lat.,  and  Teut.  have  developed  their  words  for 
iron  on  quite  independent  lines.  When  we  deal  with  the  names 
of  commodities  that  are  the  products  of  an  advanced  civilisation, 
we  are  in  the  region  of  loan-words,  interesting  as  evidence  of  a 
very  early  commerce,  and  this  necessarily  complicates  the  question 
as  to  the  higher  culture  of  the  proto- Aryans.  Some  of  these 
loan-words  are  extremely  old — ^sugar-candy,  for  example,  came  from 
India  in  the  remotest  times,  crystallised  on  sticks  of  cane  or 
bamboo.  Sugar  is  the  S.  carkara  =  gravel,  Pers.  shakar,  Lat. 
saccharum,  and  Gr.  with  slight  change,  M.E.  sugre.  Candy  is 
S.  kandha,  a  stick,  and  Pers.  quandat,  quandi  (sugared).  The 
word  lives  in  Lowland  Sc.  as  gundy. 

The  only  point  that  now  remains  to  be  discussed  is  the  home  of 

the  Aryas.     We  were  long  satisfied  with  locating  it  somewhere  in 

Western  Asia,  probably  in  the  region  stretching  south  from  the 

Caspian  and  along  the  valley  of  the  Oxus,  on  the  one  side  reaching 
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up  the  idopes  of  the  Paropamisan  and  Hindoo-Koosh,  and  on  the 
other  to  the  Armenian  Highlands.     This  position  gives  us,  mindful 
of  the  saying,  ex  orierUe  lux^  a  reasonable  centre  of  development, 
and  aocords  well  with  such  historical  facts  as  bear  on  the  point. 
In  respect  of  natural  products  and  climatic  conditions  it  lends 
itself  to  the  deductions  cJreadj  drawn  from  the  lists  of  most  widely- 
diffused  term&     But  a  European  centre  has  long  been  claimed  for 
the  Aryan  dispersion,  somewhere  in  South  Russia,  the  Danube, 
the  shores  of  the  Baltic,  and  so  on.     This  theory  would  make  the 
proto-Aryans  spring  from  the  rude  builders  of  the  lake-dwellings 
and  the  kitchen-middens.     It  points  to  the  absence  of  any  common 
word  for  lion,  tiger,  elephant,  camel,  ape,  as  inimical  to  any 
Asiatic  source.     It  says  that  the  only  common  trees  named,  birch 
and  beech,  are  natives  of  middle  Europe  not  of  Asia.    Max  Mtdler 
discusses  the  whole  question,  and  replies  to  this  argument  on  its 
own  lines.     There  is  no  doubt  that  the  prehistoric  condition  of 
middle  Europe  was  unfavourable  to  the  early  growth  of  civilisation. 
In  point  of  fact,  when  there  at  all,  it  came  late  and  from  the  south. 
Dense  forests  covered  a  marshy  land.     The  inhabitants  must  have 
been  confined  to  the  neighbourhood  of  lakes  or  of  the  sea,  where 
alone  were  the  means  of  easy  subsistence.     If,  then,  the  dispersion 
was  from  such  a  centre,  there  ought  to  be  a  common  word  for  fish, 
yet  the  San&  matsya,  and  the  TeuL  and  Celt  fish  are  from  different 
radicals;  common  names  for  shells  and  shell-fish  are  entirely  absent. 
The  eel  is  not  found  in  the  Black  or  Caspian  Sea,  and  the  name, 
though  from  a  common  root,  is  of  western  and  later  growth.    The 
sea  itself  ought  to,  and  does,  have  a  common  name,  but  this 
proves  little.      In  Sans,  maru  is  a  desert,  literally  that  which  is 
dead,  and  Lat  mare  and  our  mere  and  extensive  Teut,  Slav., 
and  Celt,  forms  point  to  a  western  development.     Why,  on  this 
hypothesis,  should  the  European  Aiyans  forget  in  the  east  so 
prominent  a  natural  environment  as  this?     The  name  for  ship,  too, 
is  common.     It  is  Sana  nau,  Gr.  and  Lat.  naus,  A.-S.  naca  and 
€^r.  Nachen,  a  skifi^  from  a  root  seen  in  nare,  to  swim  or  float 
It  primarily  applies  to  a  boat    on  a    river   or   lake,  and   has 
not  spread  far  in  the  Teut  dialect&     In  bird  life  the  crane  is  not 
in  Sans,  but  in  Zend,  because  it  does  not  spread  further  east  than 
Armenia^  while  the  quail  appears  both  in  Sana  and  Gr.  as  the 
returning  one.     The  crane  would  be  new  to  those  who  went  west^ 
familiar  if  they  went  eajst.     Of  plants  the  general  term  tree  as 
timber   is    alone    common  to  alL      The  naming  of  individual 


Dr.  James  Colville  on  Primitive  Aryan  CivilisaiiarL   115 

trees  is  uncertain.  There  is  no  definite  common  term.  Bhurja 
appears  in  Sans,  as  the  name  of  a  bark  used  as  writing- 
material.  The  beech,  used  as  a  food,  is  confined  to  the  North- 
west. The  word  is  the  name  of  the  oak  in  Greek.  The  Lat. 
quercus,  again,  is  the  Tout,  fora-ha  and  our  fir.  But  the  whole 
argument  from  the  plant  and  animal  life  forgets  that  there  are  a 
flora  and  a  fauna  of  altitude  as  well  as  of  latitude,  and  it  was  never 
implied  that  the  proto- Aryans  lived  anywhere  but  on  the  uplands 
of  western  Asia  where  European  trees  and  familiar  animals  thrive. 
So  that  it  is  not  necessary  to  admit,  as  Prof.  Max  Miiller  does, 
that  the  names  for  lion,  tiger,  might  have  been  forgotten  by  those 
western  tribes  that  left  the  haunts  of  the  creature.  This  would 
be  intelligible,  for  what  ceases  to  be  generally  used  ceases  to  be 
named.  Thus  in  the  prelatic  days  in  Scotland  the  lectern  was 
familiar.  As  Presbyterianism  took  hold  of  the  people  the  reading- 
desk,  known  for  a  while  as  the  letterin,  was  applied  to  the  precentor's 
desk,  and  in  time  was  foigotten  as  Episcopacy  became  unpopular. 
The  ape  and  tiger  are  strictly  tropical  The  lion  is  more  widely 
diflused,  and  the  word  is  said  to  be  an  Indo-Europ.  one,  signifying 
the  raving  or  roariog  one.  The  camel  presents  a  real  difficulty,  for 
Bactria,  the  home  of  a  well-known  variety,  is  admittedly  near  the 
centre  of  ancient  Aria.  Elephant  m  a  loan-word  with  a  curious 
history  that  shows  its  Aiyan  origin.  The  animal  was  unknown  in 
the  west  till  brought  to  Southern  Italy  by  Fyrrhus,  though 
ivory  had  been  spread  by  trade.  The  word  elephant  appears 
in  the  Gothic  translation  of  the  New  Testament.  XJlfilas,  at  a  loss 
to  translate  the  camel-hair  coat  of  the  Baptist,  uses  ulubandus, 
his  Gothic  equivalent  for  elephant  It  waa  the  only  naine  for  a 
large  eastern  quadruped,  known  to  him,  that  would  suit  The 
word  is  apparently  Semitic,  eleph,  an  ox,  but  contains  a  Sans, 
stem,  ibha,  with  the  Heb.  article  prefixed.  The  Sans,  ibha, 
strong,  powerful,  is  a  common  name  applied  to  the  animal,  and 
its  appearance  in  the  west  points  to  a  familiarity  with  the  creature 
after  the  Hindoos  reached  Southern  India  and  to  an  early  traffic 
by  the  Arabian  Sea  in  ivory.  The  result  of  this  line  of  argument 
goes  to  prove  that  the  hypothesis  of  an  original  Aryan  home  in 
western  Asia,  though  from  the  nature  of  the  case  unsupportable  by 
direct  evidence;,  accounts  better  for  all  the  facts  than  any  other. 
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X. — On  the  detection  of  Mwral  Pores  in  the  Genus  Alveolites,  By 
James  Thomson,  F.G.S.,  Glasgow,  CorrespozidiBg  Member  of 
the  Rojal  Society  of  Science  of  li^ge,  and  Honorary  Member 
of  the  Royal  Ducal  Society  of  Jena. 


[Read  before  the  Society,  19th  December,  1888.] 


In  the  March  number  of  the  Geological  Magctzine^  1888,  Professor 
H.  A.  Nicholson  contributed  an  article  on  the  detection  of  mural 
pores  in  thin  sections  of  the  Favositidce,  and  referred  to  a  foot-note 
of  mine  in  the  Transactions  of  the  Geological  Society  ofEdivhurgh^ 
Vol.  v.,  Part  3.,  p.  381,  in  which  I  stated  that  the  discovery  of 
mural  pores  in  microscopic  sections  "  would  be  one  of  the  greatest 
diBcoveries  of  modem  times ;''  and  also  referred  to  my  paper  on  the 
genus  Alveolites  of  Lamarck  (Proceedings  of  the  Phil,  Soc  of 
Glasgow,  Vol.  XIII.,  Part  1,  p.  194,  1881).  Prof.  Nicholson's 
remarks  are  not  only  misleading,  but  do  not  correctly  state  the 
facts  as  given  in  the  latter  communication.  I  therefore  feel  called 
upon  to  reply  and  to  correct  the  same.  The  passages  in  his 
communication  are  subjoined : — Page  105.  "  So  far  as  concerns 
the  genus  Alveolites  (Lam.)  in  particular,  it  is  unnecessary  to 
criticise  the  statements  contained  in  the  above  note,  since  the 
note  itself  contains  the  plainest  proof  that  Mr.  Thomson  does  not 
know  what  the  genus  Alveolites  (Lam.)  is,  and  that  he  is  not 
acquainted  with  any  species  of  the  same.  The  first  point  is 
sufEiciently  shown  by  his  assertion  that  '  the  type '  of  the  genus 
Alveolites  in  the  collection  of  Dr.  Fleming,  as  every  paleontologist 
knows,  is  the  familiar  Alveolites  svhorhicularis  (Lam.)  of  the 
Devonian  rocks,  and  is  preserved  at  Paris.  The  second  is  equally 
clear  from  his  speaking  of  '  the  four  species  of  Alveolites,^  as  if 
there  were  only  four  species  of  the  genus,  the  truth  being  that 
'  the  four  species '  to  which  he  refers — namely,  Chastetes  septosus 
(Flem.),  Ch.  depressus  (Flem.)  I.,  Ch,  capillaris  (Phil.),  Ch.  Ethe- 
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ridgii  (ThoiiL),  belong  to  the  genus  ChasMe9  (Fisch.),  and  are 
not  referable  to  the  genus  Alveolites  (Lanu),  at  all!"* 

'*  As  regards  the  general  question  involved,  in  view  of  aU  that 
has  been  published  in  recent  times,  as  to  the  minute  structure  of 
the  Favositoid  corals  by  Ferd.  Homer,  lindstrom,  Schluter,  Freeh, 
Foord,  K.  Etheridge,  jun.,  the  present  writer,  and  others,  it  is 
difficult  to  believe  that  one  who  professes  to  have  studied  Falieozoio 
corals  should  speak  of  the  recognition  of  mural  pores  in  thin 
sections  of  AlveolHes  as  still  unaccompIished,t  or  of  its  possible 
accomplishment  as  being  *  one  of  the  greatest  discoveries  of  modem 
times.'  Even  in  the  days  of  those  great  masters,  Milne-Edwards  and 
J.  Haime,  before  the  method  of  working  by  means  of  thin  sections 
had  come  into  use  at  all,  it  was  a  familiar  fact  that  mural  pores 
could  readily  be  recognised  in  polished  slabs  of  the  Favositoid 
corals.  Mr.  Thomson  does  not  appear  to  have  grasped  the  elemen- 
tary fact." 

In  summarising  the  above,  the  reader  will  be  led  to  believe  (1) 
that  I  do  not  know  the  genns  Alveolites  (Lamarck)  "  or  any  species 
of  the  same;"  (2)  that  I  only  know  of  four  species  of  Alveolites;  (3) 
that  the  four  species  belong  to  the  genus  Chceteies  (Fisch.)  and 
have  no  relation  to  the  genus  Alveolites  (Lam.) ;  (4)  that  I  have 
not  been  able  to  realise  the  (said-to-be)  fact  that  mural  pores  can 
be  detected  in  thin  sections  ;  (5)  that  mural  pores  were  known  to 
Milne-Edwards  and  J.  Biaime ;  (6)  that  I  have  not  grasped  the 
elementary  facts.  As  regards  the  first,  second,  third,  fifth,  and 
sixth  points,  the  best  answer  that  I  can  offer  is  to  refer  to  the 
communication  Professor  Nicholson  mentions — namely,  Proc.  Phil, 
Sac,  of  Glasgow,  Vol.  XIII.,  p.  194, 1881.    A  few  extracts  I  subjoin. 

*  ''By  'the  genus  Chcetettt  hyperbolus,^  Mr.  Thomson  refers,  I  presume, 
to  the  'species'  described  by  Mr.  Tt.  Etheridge,  jun.,  and  myself  under 
the  name  ChaUUs  hyperhortu.^* 

[Note  by  Author, — ^We  did  expect  that  the  accurate  and  learned  Professor 
would  have  been  able  to  recognise  that  the  substitution  of  an  2  for  an  r 
was  a  printer's  error.] 

t  "  Mr.  Thomson's  disbelief  in  the  possibility  of  recognising  mural  pores  in 
thin  sections  of  the  Favositoid  corals  is,  it  may  be  noted,  of  comparatively 
recent  growth;  thus,  in  a  paper  published  In  the  Proe,  PhiL  8oe,  of 
Glasgow  In  1881,  Mr.  Thomson  described  and  figured  what  he  believed  to 
be  mural  pores  in  thin  sections  of  Chcetetea  Etheridgii  (Thom.),  Sp.  A 
reference  to  his  figure  {loc,  eit.,  PI.  I.,  Fig.  7)  will  show,  however,  that  in 
this  case  the  supposed  mural  pores  are  represented  in  the  centre  of  the 
calcite  filling  up  the  visceral  chamber  of  the  coraUite,  and  that  they  are 
really  nothing  more  than  granules  of  calcite." 
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As  regards  the  fourth — ^namely,  that  I  did  not  realise  the  fact  that 
mural  pores  could  be  detected  in  thin  sections,  I  state,  for  once 
and  for  all,  that  in  no  part  of  that  communication  do  I  mention  one 
word  regarding  thin  sections ;  consequently,  Professor  Nicholson's 
rash  assertion  is  misleading       I  now  venture  to  assert  that 
possibly  I  possess  as  large  a  series  of  thin  sections  of  the  genus 
Alveolites  as  is  known  \  they  can  be  measured  by  many  square 
feet,  and  in  no  instance  have  I  detected  mural  pores  in  thin 
longitudinal  sections,  and,  from  a  careful  examination  of  thousands 
of  examples,  I  have  no  hesitation  in  asserting  that  to  find  these 
perforations  in  such  delicate  forms  would  be  one  of  the  greatest 
discoveries  of  modem  times.    Then,  as  for  detecting  them  in  trans 
verse  sections,  as  indicated  by  Professor  Nicholson — from  a  much 
longer  experience  in  the  preparation  and  examination  of  thin 
sections  than  Professor  Nicholson  can  claim, — to  accept  of  such 
evidence  I  would  regard  myself  as  ''rash  indeed,"  well  knowing  that 
if  a  section  of  coral  be  ground  beyond  a  certain  limit,  it  is  no 
unusual  occurrence  to  find  seeming  breaks  in  the  continuity  of 
the  structure,  which  is,  therefore,  most  unreliable  evidence  to  found 
an  opinion  upon.     I  have,  however,  hundreds  of  examples  of  thin 
transverse  sections,  in  which  there  are  seeming  breaks  in  the 
walls.     These,  when  carefully  examined,  however,  are  found  to  be 
the  result  of  fission,  which  may  either  be  from  the  extension  of 
the  spiniform  points  from  the  opposite  sides  of  the  corallites,  and 
just  preceding  their  union,  and  therefore  expose  a  more  or  less 
open  space  at  the  point  of  junction ;  or  they  may  aiise  from  the 
extension  of  only  one  of  these  spiniform  processes,  leaving  an  open 
space  at  their  union  with  the  wall  on  the  opposite  side  of  the 
corallite.     Of  these  I  have  hundreds  of  examples.       From  an 
examination  of  Professor  Nicholson's  own  plates,  I  suspect  that 
he  has  been  led  to  believe  that  the  non-union  of  the  fissiparous 
processes  are  transverse  sections  of  mural  pores. 

As  regards  the  calcite  filling  the  visceral  chambers,  as  he  states, 
and  his  remark  that  the  mural  pores  were  simply  granules  of  calcite, 
and  that  my  belief  in  mural  pores  is  of  recent  growth — ^how  such  an 
expression  could  emanate  from  such  an  eminent  and  '*  accurate 
observer  "  is  simply  surprising.  As  a  reference  to  my  communica- 
tion on  the  genus  Alveolites,  1881  (loc,  cit,),  indicates  clearly  that  I 
did  know  of  mural  pores,  not,  however,  in  thin  sections;  but  in 
weathered  specimens  of  either  of  the  four  species  of  Alveolites  from 
the  carboniferous  rocks,  there  is  abundant  evidence  of  their  presence. 
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I  have  also  large  masses  which,  when  broken,  expose  in  the  centre 
of  the  mass  hundreds  of  corallites,  which,  during  f  ossilisation,  have 
been  in  no  way  affected  by  or  filled  with  foreign  matter.  These  not 
only  exhibit  the  unfilled  corallites,  but  expose  the  mural  pores 
along  the  walls  in  the  most  perfect  condition,  which  a  very  careful 
obsenrer  had  no  difficulty  in  detecting  within  the  last  few  hours. 
Therefore  the  supposition  that  I  had  mistaken  granules  of  calcite 
for  mural  pores  could  only  arise  through  Professor  Nicholson's  ignor- 
ance of  the  evidence  that  I  do  possess,  and  of  which  he  knows 
nothing ;  and  I  belieye  that  if  he  had  applied  the  same  prudent 
caution  in  his  examination  of  the  genus  AlveolUea  that  he  indicates 
in  his  work  on  the  Tabulate  Corals,  when  describing  the  genus 
Monticulopora  or  its  allies,  p.  276,  he  would  have  saved  me  from 
referring  to  such  a  gross  error  as  the  following,  namely : — **There  is 
at  present  no  evidence  as  to  the  existence  of  mural  pores  in  Monticu- 
lopora.  Considering  the  minute  size  of  the  tubes  and  the  great 
difficulty  which  commonly  attends  the  detection  of  the  apertures 
(mural  pores)  in  microscopic  sections,  the  non-recognition  of  pores 
does  not  absolutely  imply  their  non-existence." 

If  my  time  would  permit  I  am  in  a  position  to  show  that  there 
are  mural  pores,  comparatively  large,  in  the  genus  Montieulopord. 
Indeed,  these  are  not  the  only  genera  that  are  referred  to,  and 
which  can  be  shown  to  be  equally  erroneous  in  their  determina- 
tions, in  his  erudite  work  on  the  Tabulate  Corals. 

Regarding  my  ignorance,  I  may  inform  my  eminent  critic 
that  I  not  only  consulted  all  the  specimens  in  the  museums 
I  had  access  to  in  this  counti7,  but  also  the  type  in  Paris; 
also  all  the  works  at  my  disposal;  yea,  even  Professor  Nichol- 
son's elaborate  contribution  to  the  "  Pabeontology  of  the  Province 
of  Ontario,"  in  which  he  describes  no  fewer  than  twelve  species  of 
AlveolUea. 

And  when  in  Canada  and  the  United  States  of  America  in  1884, 
I  examined  all  the  specimens  of  the  group  that  my  time 
admitted  of,  amongst  which  were  some  of  the  species  Professor 
Nicholson  had  determined  and  described  in  the  memoir  referred  to; 
and  I  am  obliged  to  state  that  it  would  have  been  more  creditable 
to  the  author  had  they  been  still  undetermined,  an  opinion  shared 
by  several  well-known  palieontologists  of  that  great  continent. 
I  will,  however,  give  a  few  extracts  from  my  paper  on  the  genus 
AlveolUea  (loc,  cit.),  to  which  Professor  Nicholson  has  referred, 
believing  that  what  is  therein  stated  will  demonstrate  that  his 
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remarks  are  not  only  miflleadrng  but  are  unreliable.  For  fuller 
details  I  beg  to  refer  interested  parties  to  the  paper  mentioned. 

Firstly,— :Ai  page  195  I  suggest  that  the  different  generic  and 
specific  names  that  have  been  applied  to  this  group  may  have  arisen 
from  the  examination  of  external  aspects,  and  I  further  state  that  I 
have  specimens  in  which  the  corallites  are  spherical,  semicircular, 
triangular,  pentagonal,  hexagonal,  and  even  heptagonal  in  the  same 
mass, — ^thus  clearly  showing  that  the  external  aspect  was  not  an 
infallible  guide,  either  for  generic  or  specific  diagnosia 

Secondly, — At  page  197. reference  is  made  to  the  discovery  of  a 
specimen  in  Cunningham  Bedland,  Dairy,  Ayrshire,  and  sub- 
sequently in  Charlestown  lime  quarry,  Fifeshire.  In  each  we  have 
mural  pores  exposed  in  abundance.  The  non-diBcoyery  of  mural 
pores  in  specimens  from  the  latter  locality  induced  Prof.  Nicholson 
to  delete  the  genus  Alveolites^  and  substitute  for  Alv,  depreesa  (£. 
and  H.)  the  genua  ChoBtetea,  and  create  a  new  species — 
namely,  Chmt.  hyperborua  (N.  &  E.).  And  I  have  reason  to  believe 
that  had  the  learned  Professor  examined  with  ordinary  care  many 
of  the  specimens  that  were  procurable,  he  would  have  found  no 
difficulty  in  discovering  mural  pores. 

Thirdly, — ^At  page  198  I  briefly  refer  to  the  histology  of  the 
genus,  and  point  out  the  reasons  adduced  by  Lamarck,  and  MM. 
Edwards  and  Haime  for  their  definitions  of  the  genus ;  and  at  page 
199  give  a  summary  of  Nieholson  and  Etheridge's  definitions  of  the 
genus,  and  their  reasons  for  substituting  the  genus  Chcetetes  for 
that  of  Alveolites,  that  is  to  say,  the  absence  of  mural  pores,  the 
erect  corallites,  and  the  obliquity  of  the  calices. 

Fourth, — At  page  200  I  state  that  we  have  many  specimens  in 
which  all  these  conditions  are  exposed,  and,  further,  that  I  have 
submitted  these  specimens  to  several  of  our  ablest  palseontologists, 
and  that  each  had  found  mural  pores  in  all  the  specimens ;  and, 
likewise,  that  I  have  a  specimen  from  the  Devonian  Bocks,  Eifel, 
which  so  closely  resembles  some  of  our  carboniferous  specimens 
that  it  might  be  mistaken  for  the  latter.  Then  at  page  201  I 
state  that  I  had  failed  to  find  one  character  in  common  amongst 
all  the  specimens  of  Alveolites  and  that  of  Chcetetes,  Again,  I 
refer  to  the  distinctiveness  of  the  generic  characters  of  Alveolites 
and  of  Chcetetes,  as  exemplified  in  the  different  modes  of  repro- 
duction. In  order  that  this  should  be  as  clearly  defined  as  possible, 
I  introduced  plates,  and  a  summary  of  the  generic  descriptions 
of  Alveolites  and  those  of  Chcetetes;  also  a  plate  showing  the 
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distmgtusfaingBtractanl  chanotersof  tho  genus  FovosUm,  a  genus 
withvhichJJwoft^  had  been  assodated  by  some  authors,  aa  error, 
I  believe,  arising  from  the  definition  of  tite  coiuUam  from  the 
examination  of  the  external  aspect.  In  order  that  there  may  be 
no  ambiguity  I  again  introduce  the  same  plates  that  accompanied 
that  commnnication  (loe.  eit.),  and  a  raume  of  the  distingnishing 
characters  of  each  of  the  three  genera. 

These  points  may  be  briefly  Gummariaed  as  follows  -.^Favotitet 
may  be  readily  distinguished  (1)  by  the  presence  and  arrangement 
of  the  mural  pores,  (2)  by  the  mode  of  development— the  carboni- 
ferous being  intermural,  and,  in  some  of  the  Silurian  forms, 
calicular,  and  always  at  the  angles  of  the  parent  corallites. 

Chatetet  may  at  all  times  be  recognised  (1)  by  the  flat  encrusting 
sheets  and  dendriform  masses,  (2)  by  the  non-ezistence  of  mural 
pores,  and  (3)  by  the  intermural  development  of  the  corallites. 

AlveoliUt  is  distinguished  (1)  by  tiie  form  and  arrangement  of 
the  calices.  (2)  by  the  fisaiparous  mode  of  development,  (3)  by  the 
presence  of  mural  pores,  and  (4)  by  tlie  form  and  aspect  of  the 
oorallnm. 

These  genera  present  the  following  characters,  described  from 
the  actual  specimens  :~ 

Favosites. 


Corallum  compound,  composed  of  prismatio  corallites,  and 
arranged  in  superimposed  layers.  The  calices  are  pentagonal  and 
hexagonal  Tabuke  complete  and  nnmerou&  The  mural  pores 
are  abundant  and  arranged  in  rows;  aud  the  under  surface  is 
covered  with  a  wrinkled  epitheca,  and  terminates  at  a  point. 
The  development  is  intermural,  and  always  at  the  angle  of  the 
parent  corallites.  The  specimens  are  from  the  Silurian  of  Sweden, 
the  Devonian  of  the  Eifel,  and  from  the  Carboniferous  of  Scotland. 
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Corallam  ctMaponnd,  forming  thin,  fl»t,  enonuting  sheets,  uid 
dendriform.  Some  f oitob  are  in  amall,  dome-sh^>ed  maaafw ;  calicM 
circolar  and  priBmatic ;  development  intermnnl,  and  always  at 
the  angles  of  the  parent  conllites.  The  Dew  cells,  which  are  fint 
seen  to  be  a  mere  tliickening  of  die  intermnral  space,  in  the  earliest 
stages  are  elliptical  in  outline,  but  in  further  development  become 
an  elongated  depression,  and  gradually  assume  a  circular  oatlin& 
In  a  newly-formed  calice  the  cavity  is  compaiatively  shallow,  and 
a  transverse  tabula  is  secreted.  The  tabube  are  numerous  snd 
complete.  The  specimens  are  &om  the  Silurians  of  Sweden,  the 
Devonian  of  the  Eifel,  and  the  Carboniferoas  of  Scotland. 

.Alvbolitks. 
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Corallain  oompound,  composed  of  closely-aggr^ated  spherical 
corallites,  when  free  from  lateral  pressure;  when  affected  bj  lateral 
pressure  they  are  prismatic,  and  more  or  less  arranged  in  super- 
imposed layers.*  Calices  circular  when  free  from  lateral  pressure; 
they  are,  however,  usually  oval,  triangular,  pentagonal,  hexagonal, 
and  heptagonal,  in  the  large  compound  masses  where  they  are  more 
or  less  affected  by  lateral  pressure.  The  walls  are  perforated  by 
irregular  mural  pores.  The  increase  is  by  fissiparity.  In  some 
instances  it  is  found  in  irregular,  flat  sheets,  and  terminating  in  a 
point  on  the  under  surface,  and  frequently  attached  to  foreign 
bodies  and  covered  with  a  wrinkled  epitheca,  while  other  examples 
are  periform,  irregularly  hemispherical,  and  mammilar-encrusting 
masses.  Several  of  the  species  are  frequently  found  encrusting 
the  ventral  valve  of  Productus  giganieus.  I  have  specimens  as 
mere  thin  encrusting  sheets,  with  a  continuous  series  increasing 
in  height  up  to  fifteen  inches. 

As  regards  the  affinity  and  classificatory  position  of  Alveolites^  the 
foregoing  account  of  the  structure  leaves  little  doubt thatthecarboni- 
ferous  species  are  more  nearly  allied  to  the  Alveolites  of  Lamarck 
than  they  are  to  any  other  group.  They  agree  with  Edwards  and 
Haime's  description  in  possessing  mural  pores  and  by  the  fissiparous 
mode  of  reproduction;  and  there  can  be  no  reasonable  grounds  for 
erasing  that  genus  from  the  carboniferous  fauna  and  placing  them 
amongst  the  species  of  a  genus  that  was  established  nearly  thirty 
years  after  the  creation  of  Alveolites.  Indeed,  I  cannot  accept  the 
views  of  Nicholson  and  Etheridge  (as  recorded  in  the  Trcmsactions 
of  the  Linn,  Society^  Vol  XIII.,  p.  367),  who  place  them  amongst 
the  ChcBtetidcB,  They  appear  to  me,  on  the  contrary,  to  form  a  dis- 
tinct special  group,  distinguished  from  Chcetetes,  not  only  by  the 
more  massive  aspect  many  of  them  assume,  but  also  by  the  possession 
of  mural  pores,  the  mode  of  development,  the  total  absence  of  the 
small  intramural  zooids,  by  their  deflected  mode  of  growth,  and  by 
the  fact  that  Chcetetes  is  usually  found  in  flat,  encrusting  sheets  of 
no  great  height.  In  Chcetetes,  on  the  other  hand,  the  mode  of 
development  is  well   seen;    the  young  corallites  are  developed 

*  The  superimposed  layers  are  usually  accompanied  by  impure  foreign 
matter,  which  has  been  floated  and  distributed  over  the  mass,  disturbing 
the  continuity  of  the  upward  growth  of  the  corallites,  and  all  over  where 
the  impurities  occur  the  tabula  are  uniformly  deposited,  and  are  more 
numerous  than  in  any  other  part  of  the  corallum.  This  gives  rise  to  the 
layer-like  aspect  so  frequently  seen  in  this,  group. 
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within  elongated  depreamons  in  the  calcareous  wall  of  the  parent^ 
and  protected  by  the  wall  which  projects  on  the  surface  of  the 
contiguous  waUs,  and  when  examined  by  a  magnifying  glass,  they 
show  themselyes  as  elongated  warts  with  a  depression  in  the  centre. 
Indeed,  with  the  mass  of  illustrations  before  me  (amounting  to 
seyeral  hundredweights)  as  to  the  structure  of  A  IveolUe*  of  Lamaidr, 
it  is  impossible  to  establish  any  satisfactory  generic  relation  between 
thiB  group  and  ChasteteSy  and  this  view  was  the  one  finally  adopted 
by  Milne-Edwards  and  J.  Haime.  Were  there  no  other  evidence^ 
the  possession  of  perforated  walls  and  priority  separates  them  from 
the  family  of  the  ChcBtetidas',  and  I  trust  that  the  descriptions  given 
of  the  genus  Alveolites  are  sufficiently  distinct  to  warrant  me  in 
retaining  the  genus  as  occurring  in  the  carboniferous  series.  The 
details  coincide  closely  with  the  definition  of  Lamarck,  and  that  of 
Milne-Edwards  and  J.  Haime,  unless  in  the  angularity  of  the  calioes. 
Before  we  seek  to  speculate,  however,  upon  the  angularity  or  the 
non-angularity,  we  ought  to  keep  in  mind  that  either  of  these 
conditions  essentially  depends  upon  what  part  of  the  ooraUum 
Lamarck  examined  (as  before  mentioned).  If  from  the  summit^ 
then  the  oorallites  are  seen  not  to  be  angular,  but  they  possess  the 
teeth-like  processes,  or  fissiparous  division,  in  a  less  degree ;  while 
a  section  taken  from  the  lateral  margin  not  only  shows  the  calices 
to  possess  the  angularity,  but  there  is  also  a  greater  increase  of  the 
fissiparous  projections  in  the  interior  of  the  corallites. 

It  is  within  the  range  of  probability  that  Professor  Nicholson's 
definition  of  Alveolites  depresaa  (K  and  H.),  Favosites  depressuSj 
(Fleming),  as  belonging  to  the  Chcetetidce^  may  have  arisen  from 
the  accidental  mixing  of  this  with  forms  from  other  localities. 
His  thirst  for  distinction  has  led  the  professor,  in  the  most  erratic 
manner,  to  record  forms  from  all  the  systems  of  Falasozoic  age. 
It  is  therefore  not  improbable  that  this  species  may  have  been 
one  of  those  which  he  has  so  ably  described  in  his  elaborate  treatise 
on  the  ''Palieontology  of  Ontario."  Before  rashly  issuing,  not  only 
a  description  of  this  species  as  belonging  to  the  Chcetetidce,  but  also  a 
number  of  those  that  are  referred  to  in  his  work  on  Tabulate  Corals, 
had  he  adopted  the  prudent  course  of  either  collecting  for  himself  or 
of  examining  those  collected  by  others,  he  would  have  found 
that  the  difierences  are  so  slight,  the  gradations  so  minute,  that  if 
each  form  had  been  defined  as  a  separate  genus  from  the  type  of 
Lamarck,  as  has  in  this  case  been  done,  such  would  involve  the 
multiplication  of  genera  beyond  recognition.      If  the  professor, 
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with  his  eradite  acumen,  had  examined  a  series  of  sectioned 
specimens  collected  from  the  neighbourhood  of  Muirkirk,  I  have 
reason  to  belieye  that  he  woold  have  ranked  many  of  the  varieties 
as  distinct  species;  indeed,  I  have  no  doubt  but  that  some  of 
them  would  have  had  new  genera  created  for  their  reception,  as 
has  been  so  intelligently  done  in  his  treatise  on  the  "Falae- 
ontology  of  Ontario."  The  same  series,  in  the  hands  of  a 
prudent  observer,  simply  presents  variable  conditions,  so  closely 
linked  that  it  becomes  difficult  to  define  the  border  line  in  many 
of  the  varieties,  and  he  would  also  have  discovered  in  each  and  all 
(when  the  conditions  are  favourable)  that  mural  pores  can  be 
readily  recognised. 

Such  being  the  distinguishing  characters  of  the  AlveoHtidcSj 
I  fiedl  to  understand  why  the  group  should  be  transferred  to  the 
ChastetidoR,  in  which  all  competent  observers  have  as  yet 
failed  to  detect  mural  pores.  There  are,  however,  central  types, 
pronounced  in  their  structural  details,  around  which  varieties 
divei^  in  all  directions.  In  my  former  paper  (loc,  cit,)  1 
have,  by  the  aid  of  the  originals,  brought  within  a  measurable 
standard,  and  now  further  add,  the  relative  proportions  of 
their  mural  pores.  We  find  that  in  Alveolites  septosa  (K  and 
H.),  Favosites  septosus  (Fleming),  the  corallites  are  about 
one-third  of  a  line  in  diameter;  that  they  are  from  five  to 
eleven  lines  in  length,  and  that  the  mural  pores  are  -j^  of  a 
millimeter  in  diameter.  In  Alveolites  depressa  (£.  and  H.), 
Favosites  depresstts  (Fleming),  the  corallites  are  from  a  tenth 
to  a  fourteenth  of  a  line  in  diameter,  and  from  three  to  five  lines 
long ;  and  the  mural  pores  are  large  and  surrounded  with  a  raised 
lip,  and  -j\^  of  a  millimeter  in  diameter.  In  Alveolites  capilUtris 
(Phillips)  the  corallites  are  from  a  sixth  to  a  tenth  of  a  line 
in  diameter;  the  tabulie  are  about  a  seventh  of  a  line  apart, 
and  the  mural  pores  are  -^g  of  a  millimeter  in  diameter.  In 
Alveolites  Mtheridgii  (Thomson)  the  corallites  are  from  one 
to  three  lines  in  diameter,  and  from  six  to  ten  lines  long;  the 
tabulie  are  about  a  seventh  of  a  line  apart,  and  the  mural  pores 
are  -i^^  of  a  millimeter  in  diameter.  All  these  species  are  not  only 
found  at  Asheybum,  Muirkirk,  but  also  in  a  number  of  localities 
throughout  the  three  kingdoms,  and  these  structural  details  are 
all  more  or  less  constants  In  no  species  have  I  found  them 
more  persistent  than  in  Alveolites  depressa  (£.  and  H.),  Choetetes 
hyperhorus  (£.  and  N. ).    Indeed,  this  species  is  the  most  uncommon 
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and  ihe  least  TuiaUe  of  the  foar,  mdQciiig  me  to  feel  the  greater 
Mirpnae  at  those  eminent  aathms  placing  it  in  another  genus,  the 
stanctoral  details  of  whidi  are  so  distinctly  different^  and  readily 
recognised  byany  palseontologist^  having  eren  acoraoiy  knowledge  of 
the  group.  It  is  true  there  is  no  hard  and  fast  line  between  species 
and  sub-^iecies,  which  pass  by  gradations  all  but  imperceptible.  But 
with  generic  types  it  is  a  different  matter,  and  more  especiaUy 
with  those  genera  which  the  eminent  French  paleontologists,  Milne- 
Edwards  and  J.  ELaimes,  have  so  well  defined.  Of  no  group 
have  they  given  a  clearer  and  more  ludd  definition  than  those  of 
the  Alveolilid(B  and  Chaietida.  Had  Prof.  Nicholson,  instead 
of  plunging  from  the  Carboniferous  to  the  Silurian,  and  from 
these  to  the  Devonian,  confined  his  investigations  to  either,  or 
had  he  exhausted  the  evidence  so  abundantly  presented  in  the 
Carboniferous  system,  we  might  have  expected  reliable  data 
which  would  have  been  more  conducive  to  a  knowledge  of  the 
paleontology  of  either  of  those  systema  We  cannot  expect  reliable 
results  from  the  indiscriminate  examination  of  sections  made  from 
a  chip  here  and  a  chip  there,  taken  from  either  or  all  of  these 
systems.  Such  a  pabeontological  hash  is  erratic  in  its  origin 
and  leads  to  confusion  and  distrust. 

While  the  evidence  of  the  generic  and  specific  distinctions  of  the 
four  species  of  Alveolites  is  beyond  the  region  of  doubt  (with  any 
competent  observer),  there  are  varieties  lying  before  me  that  in" 
dicate  a  deviation  from  the  normal  conditions  as  typified  by  Lamarck, 
and  by  Milne-Edwards  and  J.  Haime,  thus  demonstrating  that  in 
such  varieties  there  is  indicated  a  tendency  to  evolve  tromHieAlveoli- 
tid<Bj  and  their  mergence  through  transitional  stages  to  their  near- 
est allies.  But  whether  such  modifications  are  frt>m  the  AlveolUidm 
to  the  type  of  the  ChcetetidcBj  or  vice  versa^  is  problematicaL  We  can 
understand,  from  the  numerous  illustrations  of  such  modifications, 
that  such  varieties  do  indicate  a  passage  from  the  normal  type, 
and  ultimately  assume  specifically  distinct  forms.  We  do  not  deny 
that  there  are  many  and  important  breaks  in  the  continuity  of  the 
evidence;  that  their  natural  relationship  is  plainly  indicated  in  the 
modified  forms  that  have  been  discovered  there  can  be  no  reason- 
able doubt.  Whether  such  modifications  have  been  due  to  the 
inherent  tendency  and  the  lapse  of  time,  or  to  the  changed  con- 
ditions of  the  environments,  is  (with  our  present  knowledge) 
beyond  the  reach  of  absolute  demonstration;  yet,  in  this  and 
allied  groups,  there  is  a  constant  and  persistent  series  of  modifies- 
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tions  exemplified  by  distinctions  infinitesimally  minute,  inducing 
us  to  believe  that  when  the  subject  has  received  the  attention 
which  it  merits,  when  the  continuity  of  the  chain  of  evidence  is 
more  complete,  then,  and  not  till  then,  will  a  prudent  observer  be 
justified  in  deleting  the  deductions  of  former  observera 

In  conclusion,  I  may  be  permitted  to  suggest  to  those  who 
may  be  desirous  of.  beginning  the  study  of  carboniferous  corals  by 
means  of  thin  sections,  instead  of  rashly  arriving  at  decisions 
adverse  to  those  of  former  investigators,  from  the  examination 
of  mere  fragments  of  specimens,  that  they  should  rather 
section  their  specimens  of  the  total  diameter  of  the  masses. 
This  may  involve  a  great  amount  of  labour  and  expense, 
but  I  am  certain  that  the  results  will  be  of  the  most 
instructive  character.  Transparencies  lie  before  me  nearly 
one  foot  in  diameter.  In  one  of  these  there  is  evidence  that 
would  have  delighted  the  late  eminent  and  careful  observer,  Mr. 
Darwin.  In  several  there  are  indications  of  the  minute  inter- 
zooids  that  are  usually  seen  in  the  majority  of  the  species  of 
ChaUtes,  In  one  specimen  from  Bristol  these  minute  apertures 
are  so  frequent  that  I  was  almost  induced  to  regard  it  as  belong- 
ing to  the  latter  genus.  Upon  mature  consideration,  and  reflecting 
upon  the  fact  that  in  every  group  which  has  been  examined  by 
me,  there  is  abundant  evidence  exemplified,  showing  a  tendency 
to  evolve  from,  and  to  merge  into,  the  nearest  allied  groups,  I 
therefore  considered  it  more  prudent,  instead  of  rashly  disregarding 
the  deductions  of  such  observers  as  Milne-Edwards  and  J.  Haime, 
to  lay  this  specimen  aside  till  I  had  procured  more  closely-related 
evidence  regarding  it,  which  I  believe  will  by-and-by  be  forth- 
coming, and  when  we  will  be  in  a  position  to  say  that  the  line  of 
demarcation  is  shadowy  indeed,  even  between  genera.  I  am 
satisfied  that  the  author  who  acts  differently  may  live  to  see  the 
products  of  his  ill-timed  labours  doomed  to  find  a  place  in  the 
waste  basket.  If  Professor  Nicholson  \&  not  now  satisfied  that  I 
have  been  able  to  grasp  even  the  elementary  facts,  I  have  other 
evidence  that  possibly  I  may  yet  ask  his  leave  to  publish. 
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range  themselyes  in  groups  that  travel  on  divergent  lines.  We 
are  on  historical  ground,  too,  in  saying  that  the  original  rupture 
between  north-west  and  south-east  was  rendered  permanent  by 
internal  causes  due  to  the  growth  of  an  elaborate  social  and  sacer- 
dotal system  peculiar  to  the  Asiatic  section,  and  by  such  external 
agencies  as  the  inroads  of  the  Tatar  hordes  from  Central  Asia, 
and  the  spread  of  Semitic  influences  from  the  south-west.  Bearing 
in  mind  that  the  oldest  names  for  the  outstanding  features  of  the 
country  in  Europe  are  of  Celtic  origin,  and  that  the  Celts  are,  both 
in  point  of  locality  and  civil  progress,  an  outlying,  isolated,  and 
diminishing  stock,  we  may  safely  infer  that  they  were  the  first  to 
move  westwards.  All  the  traditions  of  the  Greco-Latin  stock 
point  to  an  Eastern  origin,  and  that  a  very  remote  one.  On  the 
other  hand,  not  till  the  fourth  century  do  the  Teutons  emerge  from 
obscurity  and  take  a  place  in  literature.  They  are  then  on  the 
lower  Danube,  but  driven  into  the  Empire  by  ruder  barbarians  on 
the  north.  The  translation  of  the  New  Testament  by  the  Bishop  of 
the  Goths,  TJlfilas  (about  360  A.D.),  constitutes,  philologically 
speaking,  the  Yeda  of  the  Teutons.  The  language  of  the  Goths 
retains  very  Inany  of  the  characteristics  of  the  primitive  Aryans, 
and  throws  besides  invaluable  light  on  the  whole  subsequent  dia- 
lectic growth  of  the  Teutonic  tongues.  The  Slavs,  having  for 
centuries  to  maiTitain  a  hard  contest  between  their  Teutonic 
brethren  on  the  west  of  the  Sarmatian  plain  and  the  Mongol 
savages  of  the  east,  have  arisen  but  slowly  out  of  their  primitive 
barbarism.  Their  language,  however,  preserves  some  singularly 
interesting  archaisms. 

As  the  great  schism  that  has  permanently  separated  the  Asiatic 
from  the  European  groups  brings  us  nearest  to  the  proto-Aryan 
period,  whatever  throws  light  upon  the  significance  of  that  event 
serves  still  further  to  illustrate  the  stage  of  culture  which  the  com- 
bined stock  had  reached.  We  have  seen  on  what  points  of  material, 
mental,  and  moral  culture  they  all  agree.  It  will  be  important  to 
notice  in  what  respects  they  differ.  Boots  will  be  found  to  divide 
in  a  mysterious  way,  so  that  the  north-western  group,  for  example, 
prefers  to  express  the  action  of  milking  as  stroking,  softening 
(marg-),  the  south-eastern  as  drawing  (duh-).  Similarly  the  root 
ar-  goes  to  Europe  as  ploughing,  and  remains  in  Asia  as  rowing, 
the  Hindoos  betaking  themselves  to  another  common  radical 
(karsh — ^to  draw)  to  express  this  action;  while  the  Sans, 
kshuma  is  supplanted  in  the  west  by  linen,  flax.      Of  more 
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special  growths  we  have  the  Vedic  soma  as  a  sacred  beyerage 
remaining  strictly  in  the  east,  while  vinum  spreads  all  over  the 
west.  It  was  probably  due  to  climatic  conditions  that  the  Hindoos 
added  to  the  primitiTe  set  of  phonetic  symbols  such  new  peculiar 
forms  as  characterise  the  Sans,  alphabet.  But  the  most  striking 
proofs  of  an  imperfectly-developed  common  civilisation  remain  to 
be  noted.  For  example,  whereas  the  ear  for  phonetic  variations 
was  so  developed  as  to  produce  a  rich  flezional  system,  and  per- 
petuate minute  shades  of  accentuation,  the  colour  sense,  as  might 
be  expected,  was  a  late  growth.  The  San&  for  colour  is  varna, 
literally  what  covers,  and  is  the  same  as  vellus  and  our  wool. 
It  was  also  chosen  to  express  caste,  a  most  significant  specialisation 
of  its  forca  But  this  vagueness  in  colour-naming  is  best  shown 
in  the  case  of  the  metals.  Gold  is  S.  hir-anya,  h&r-ita,  Z.  zaranya, 
zairita,  SI.  zliltu,  zelenu,  Qo.  gulth  and  our  gold,  Gr.  chrusos. 
These  all  agree  in  naming  the  metal  from  its  colour,  the  yellow. 
From  the  same  stem,  however,  come  S.  hari,  green  and  Lat.  gilvus, 
flavus,  and  our  yellow;  from  S.  harit,  red,  Lat.  fulvus.  The  neutral 
tint  of  silver  is  more  easily  decided ;  it  is  S.  ra^ata,  the  white,  or 
ra^ta  hiranyam,  white  gold,  just  as  in  Scotland  zinc  was  called 
white  iron.  The  Lat.  arg-entum  has  the  radical  sense,  but  it  is 
lost  in  the  Teut.  dialects.  The  third  metal  shows  the  greatest 
variations  of  colour-naming,  so  much  so  that  it  may  have  been 
applied  to  copper,  bronze,  or  iron.  It  is  in  Sans,  ayas,  Lat  aes, 
Gk>.  aiz.  In  Ulfilas  the  apostles  are  to  take  no  aiz  (money)  in 
their  girdles.  Gr.,  Lat.,  and  Teut.  have  developed  their  words  for 
iron  on  quite  independent  lines.  When  we  deal  with  the  names 
of  commodities  that  are  the  products  of  an  advanced  civilisation, 
we  are  in  the  region  of  loan-words,  interesting  as  evidence  of  a 
very  early  commerce,  and  this  necessarily  complicates  the  question 
as  to  the  higher  culture  of  the  proto-Aryans.  Some  of  these 
loan-words  are  extremely  old — ^sugar-candy,  for  example,  came  from 
India  in  the  remotest  times,  crystallised  on  sticks  of  cane  or 
bamboo.  Sugar  is  the  S.  carkara  =  gravel,  Fers.  shakar,  Lat. 
saocharum,  and  Gr.  with  slight  change,  M.E.  sugre.  Candy  is 
S.  kandha,  a  stick,  and  Fers.  quandat,  quandi  (sugared).  The 
word  lives  in  Lowland  Sc.  as  gundy. 

The  only  point  that  now  remains  to  be  discussed  is  the  home  of 

the  Aryas.     We  were  long  satisfied  with  locating  it  somewhere  in 

Western  Asia,  probably  in  the  region  stretching  south  from  the 

Caspian  and  along  the  valley  of  the  Oxus,  on  the  one  side  reaching 
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ap  the  slopes  of  the  Paropamisan  and  Hindoo-Koosh,  and  on  the 
other  to  the  Armenian  Highlands.  This  position  gives  us,  mindful 
of  the  saying,  ex  orierUe  lux,  a  reasonable  centre  of  development, 
and  accords  well  with  such  historical  facts  as  bear  on  the  point. 
In  respect  of  natural  products  and  climatic  conditions  it  lends 
itself  to  the  deductions  already  di*awn  from  the  lists  of  most  widely- 
diffused  terms.  But  a  European  centre  has  long  been  claimed  for 
the  Aryan  dispersion,  somewhere  in  South  Russia,  the  Danube, 
the  shores  of  the  Baltic,  and  so  on.  This  theory  would  make  the 
proto-Aryans  spring  from  the  rude  builders  of  the  lake-dwellings 
and  the  kitchen-middens.  It  points  to  the  absence  of  any  common 
word  for  lion,  tiger,  elephant,  camel,  ape,  as  inimioal  to  any 
Asiatic  source.  It  says  that  the  only  common  trees  named,  birch 
and  beech,  are  natives  of  middle  Europe  not  of  Asia.  Max  MCQler 
discusses  the  whole  question,  and  replies  to  this  argument  on  its 
own  line&  There  is  no  doubt  that  the  prehistoric  condition  of 
middle  Europe  was  unfavourable  to  the  early  growth  of  civilisation. 
In  point  of  fact»  when  there  at  all,  it  came  late  and  from  the  south. 
Dense  forests  covered  a  marshy  land.  The  inhabitants  must  have 
been  confined  to  the  neighbourhood  of  lakes  or  of  the  sea,  where 
alone  were  the  means  of  easy  subsistence.  If,  then,  the  dispersion 
was  from  such  a  centre,  there  ought  to  be  a  common  word  for  fish, 
yet  the  Sans,  matsya,  and  the  Tout,  and  Celt  fish  are  from  different 
radicals;  common  names  for  shells  and  shell-fish  are  entirely  absent 
The  eel  is  not  found  in  the  Black  or  Caspian  Sea,  and  the  name, 
though  from  a  common  root,  is  of  western  and  later  growth.  The 
sea  itself  ought  to,  and  does,  have  a  common  name,  but  this 
proves  little.  In  Sans,  maru  is  a  desert,  literally  that  which  is 
dead,  and  Lat  mare  and  our  mere  and  extensive  Teut,  Slav., 
and  Celt,  forms  point  to  a  western  development.  Why,  on  this 
hypothesis,  should  the  European  Aryans  forget  in  the  east  so 
prominent  a  natural  environment  as  this?  The  name  for  ship,  too, 
is  common.  It  is  Sana  nau,  Gr.  and  Lat.  naus,  A.-S.  naca  and 
Qer.  Nachen,  a  skiff,  from  a  root  seen  in  nare,  to  swim  or  float 
It  primarily  applies  to  a  boat  on  a  river  or  lake,  and  has 
not  spread  far  in  the  Teut  dialecta  In  bird  life  the  crane  is  not 
in  Sans,  but  in  Zend,  because  it  does  not  spread  further  east  than 
Armenia,  while  the  quail  appears  both  in  Sans,  and  Gr.  as  the 
returning  one.  The  crane  would  be  new  to  those  who  went  west^ 
familiar  if  they  went  east  Of  plants  the  general  term  tree  as 
timber   is    alone    common  to  alL     The  naming  of  individual 
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trees  is  uncertain.  There  is  no  definite  common  term.  Bhurja 
appears  in  Sans,  as  the  name  of  a  bark  used  as  writing- 
material.  The  beech,  used  as  a  food,  is  confined  to  the  North- 
west. The  word  is  the  name  of  the  oak  in  Greek.  The  Lat. 
quercus,  again,  is  the  Tout,  fora-ha  and  our  fir.  But  the  whole 
argument  from  the  pLsint  and  animal  life  forgets  that  there  are  a 
flora  and  a  fauna  of  altitude  as  well  as  of  latitude,  and  it  was  never 
implied  that  the  proto-Aiyans  lived  anywhere  but  on  the  uplands 
of  western  Asia  where  European  trees  and  familiar  animals  thrive. 
So  that  it  is  not  necessary  to  admit,  as  Prof.  Max  Miiller  does, 
that  the  names  for  lion,  tiger,  might  have  been  forgotten  by  those 
western  tribes  that  left  the  haunts  of  the  creature.  This  would 
be  intelligible,  for  what  ceases  to  be  generally  used  ceases  to  be 
named.  Thus  in  the  prelatic  days  in  Scotland  the  lectern  was 
familiar.  As  Fresbyterianism  took  hold  of  the  people  the  reading- 
desk,  known  for  a  while  as  the  letterin,  was  applied  to  the  precentor's 
desk,  and  in  time  was  forgotten  as  Episcopacy  became  impopular. 
The  ape  and  tiger  are  strictly  tropical  The  lion  is  more  widely 
difiused,  and  the  word  is  said  to  be  an  Indo-Europ.  one,  signifying 
the  raving  or  roariog  one.  The  camel  presents  a  real  difficulty,  for 
Bactria,  the  home  of  a  well-known  variety,  is  admittedly  near  the 
centre  of  ancient  Aria.  Elephant  is  a  loan-word  with  a  curious 
history  that  shows  its  Aryan  origin.  The  animal  was  unknown  in 
the  west  till  brought  to  Southern  Italy  by  Fyrrhus,  though 
ivory  had  been  spread  by  trada  The  word  elephant  appears 
in  the  Gothic  translation  of  the  New  Testament.  Ulfilas,  at  a  loss 
to  translate  the  camel-hsdr  coat  of  the  Baptist^  uses  ulubandus, 
his  Gothic  equivalent  for  elephant.  It  was  the  only  name  for  a 
large  eastern  quadruped,  known  to  him,  that  would  suit  The 
word  is  apparently  Semitic,  eleph,  an  ox,  but  contains  a  Sans, 
stem,  ibha,  with  the  Heb.  article  prefixed.  The  Sans,  ibha, 
strong,  powerful,  is  a  common  name  applied  to  the  animal,  and 
its  appearance  in  the  west  points  to  a  familiarity  with  the  creature 
after  the  Hindoos  reached  Southern  India  and  to  an  early  traffic 
by  the  Arabian  Sea  in  ivory.  The  result  of  this  line  of  argument 
goes  to  prove  that  the  hypothesis  of  an  original  Aryan  home  in 
western  Asia,  though  from  the  nature  of  the  case  unsupportable  by 
direct  evidence^  accounts  better  for  all  the  facts  than  any  other. 
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X. — On  the  detection  of  Mural  Pores  in  the  Genus  Alveolitee.  By 
Jambs  Thomson,  F.G.S.,  Glasgow,  Corresponding  Member  of 
the  Royal  Society  of  Science  of  li^ge,  and  Honorary  Member 
of  the  Boyal  Ducal  Society  of  Jena. 


[Read  before  the  Society,  19th  December,  1888.] 


In  the  March  number  of  the  Geological  Magazine^  1888,  Professor 
H.  A.  Nicholson  contributed  an  article  on  the  detection  of  mural 
pores  in  thin  sections  of  the  FcwosUidcCy  and  referred  to  a  foot-note 
of  mine  in  the  Traneactiona  of  the  Geological  Society  o/JSdinburghy 
Vol.  v.,  Part  3.,  p,  381,  in  which  I  stated  that  the  discovery  of 
mural  pores  in  microscopic  sections  "  would  be  one  of  the  greatest 
discoveries  of  modem  times ;"  and  also  referred  to  my  paper  on  the 
genus  Alveolitee  of  Lamarck  {Proceedings  of  the  Phil.  Soc  of 
Glasgow,  Vol  XIII.,  Part  1,  p.  194,  1881),  Prof.  Nicholson's 
remarks  are  not  only  misleading,  but  do  not  correctly  state  the 
facts  as  given  in  the  latter  communication.  I  therefore  feel  called 
upon  to  reply  and  to  correct  the  same.  The  passages  in  his 
communication  are  subjoined : — Page  105.  "  So  far  as  concerns 
the  genus  Alveolites  (Lam.)  in  particular,  it  is  unnecessary  to 
criticise  the  statements  contained  in  the  above  note,  since  the 
note  itself  contains  the  plainest  proof  that  Mr.  Thomson  does  not 
know  what  the  genus  Alveolites  (Lam.)  is,  and  that  he  is  not 
acquainted  with  any  species  of  the  same.  The  first  point  is 
sufficiently  shown  by  his  assertion  that  *  the  type '  of  the  genus 
Alveolites  in  the  collection  of  Dr.  Fleming,  as  every  palaeontologist 
knows,  is  the  familiar  Alveolites  suhorbioularis  (Lam.)  of  the 
Devonian  rocks,  and  is  preserved  at  Paris.  The  second  is  equally 
clear  from  his  speaking  of  '  the  four  species  of  Alveolites^'  as  if 
there  were  only  four  species  of  the  genus,  the  truth  being  that 
'  the  four  species '  to  which  he  refers — namely,  Chcetetes  septosus 
(Flem.),  Ch.  depressus  (Flem.)  I.,  Ch.  capillaris  (Phil.),  Ch.  Ethe- 
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ridgii  (Thonu),  belong  to  the  genus  ChaUtee  (FIscIl),  and  are 
not  referable  to  the  genus  Alveolites  (Lam.),  at  all!''* 

''  As  regards  the  general  question  inrolTed,  in  view  of  all  that 
has  been  published  in  recent  times,  as  to  the  minute  structure  of 
the  Favositoid  corals  by  Ferd.  Romer,  lindstrom,  Schluter,  Freeh, 
Foord,  R.  Etheridge,  jun.,  the  present  writer,  and  others,  it  is 
difficult  to  believe  that  one  who  professes  to  have  studied  PalsBOzoic 
corals  should  speak  of  the  recognition  of  mural  pores  in  thin 
sections  of  Alveolites  as  still  unaGoomplished,f  or  of  its  possible 
accomplishment  as  being  '  one  of  the  greatest  discoveries  of  modem 
time&'  Even  in  the  days  of  those  great  masters,  Milne-Edwards  and 
J.  Haime,  before  the  method  of  working  by  means  of  thin  sections 
had  come  into  use  at  all,  it  was  a  familiar  fact  that  mural  pores 
could  readily  be  recognised  in  polished  slabs  of  the  Favositoid 
corals.  Mr.  Thomson  does  not  appear  to  have  grasped  the  elemen- 
tary feict." 

In  summarising  the  above,  the  reader  will  be  led  to  believe  (1) 
that  I  do  not  know  the  genus  Alveolites  (Lamarck)  '<  or  any  species 
of  the  same;"  (2)  that  I  only  know  of  four  species  oi  Alveolites ;  (3) 
that  the  four  species  belong  to  the  genus  Chcetetes  (Fisch.)  and 
have.no  relation  to  the  genus  Alveolites  (Lam.) ;  (4)  that  I  have 
not  been  able  to  realise  the  (said-to-be)  fact  that  mund  pores  can 
be  detected  in  thin  sections  ;  (5)  that  mural  pores  were  known  to 
Milne-Edwards  and  J.  Haime ;  (6)  that  I  have  not  grasped  the 
elementary  facta  As  regards  the  first,  second,  third,  fifth,  and 
sixth  points,  the  best  answer  that  I  can  offer  is  to  refer  to  the 
communication  Professor  Nicholson  mentions — namely,  Proc.  PhiL 
Soc.  of  Ghugow,  Vol.  XIII. ,  p.  1 94, 1 88 1 .    A  few  extracts  T  subjoin. 

*  '*By  '  the  genua  Chcetetea  hyperboltUf*  Mr.  Thomson  refers,  I  presume, 
to  the  'species'  described  by  Mr.  K.  Etheridge,  jun.,  and  myself  under 
the  name  ChaleUa  hyperbortu," 

[Note  by  Author, — ^We  did  expect  that  the  accurate  and  learned  Professor 
would  have  been  able  to  recognise  that  the  substitution  of  an  Mor  an  r 
was  a  printer's  error.] 

t  "  Mr.  Thomson's  disbelief  in  the  possibility  of  recognising  mural  pores  in 
thin  sections  of  the  Favositoid  coraU  is,  it  may  be  noted,  of  comparatively 
recent  growth ;  thus,  in  a  paper  published  in  the  Proe.  PhiU  See,  of 
OUugow  in  1881,  Mr.  Thomson  described  and  figured  what  he  believed  to 
be  mural  pores  in  thin  sections  of  ChoBtetes  Etheridgii  (Thorn.),  Sp.  A 
reference  to  his  figure  {loc.  eU,,  PI.  I.,  Fig.  7)  will  show,  however,  that  in 
this  case  the  supposed  mural  pores  are  represented  in  the  centre  of  the 
calcite  filling  up  the  visceral  chamber  of  the  corallite,  and  that  they  are 
really  nothing  more  than  granules  of  ealcite." 
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Ab  r^ards  the  fourth — ^namely,  that  I  did  not  realise  the  fact  that 
mural  pores  could  be  detected  in  thin  sections,  I  state,  for  once 
and  for  all,  that  in  no  part  of  that  communication  do  I  mention  one 
word  regarding  thin  sections ;  consequently,  Professor  Nicholson's 
rash  assertion  is  misleading       I   now   venture  to  assert  that 
possibly  I  possess  as  large  a  series  of  thin  sections  of  the  genus 
Alveolites  as  is  known ;  they  can  be  measured  by  many  square 
feet^  and  in  no  instance  have  I  detected  mural  pores  in  thin 
longitudinal  sections,  and,  from  a  careful  examination  of  thousands 
of  examples,  I  have  no  hesitation  in  asserting  that  to  find  these 
perforations  in  such  delicate  forms  would  be  one  of  the  greatest 
discoveries  of  modem  times.     Then,  as  for  detecting  them  in  trans 
verse  sections,  as  indicated  by  Professor  Nicholson — from  a  much 
longer  experience  in  the  preparation  and  examination  of  thin 
sections  than  Professor  Nicholson  can  daim, — to  accept  of  such 
evidence  I  would  regard  myself  as  "rash  indeed,"  well  knowing  that 
if  a  section  of  coral  be  ground  beyond  a  certain  limit,  it  is  no 
unusual  occurrence  to  find  seeming  breaks  in  the  continuity  of 
the  structure,  which  is,  therefore,  most  unreliable  evidence  to  found 
an  opinion  upon.     I  have,  however,  hundreds  of  examples  of  thin 
transverse  sections,  in  which  there  are  seeming  breaks  in  the 
walls.     These,  when  carefully  examined,  however,  are  found  to  be 
the  result  of  fission,  which  may  either  be  from  the  extension  of 
the  spiniform  points  from  the  opposite  sides  of  the  corallites,  and 
just  preceding  their  union,  and  therefore  expose  a  more  or  less 
open  space  at  the  point  of  junction ;  or  they  may  atise  from  the 
extension  of  only  one  of  these  spiniform  processes,  leaving  an  open 
space  at  their  union  with  the  wall  on  the  opposite  side  of  the 
corallite.     Of  these  I  have  hundreds  of  examples.       From  an 
examination  of  Professor  Nicholson's  own  plates,  I  suspect  that 
he  has  been  led  to  believe  that  the  non-union  of  the  fissiparous 
processes  are  transverse  sections  of  mural  pores. 

As  regards  the  calcite  filling  the  visceral  chambers,  as  he  states, 
and  his  remark  that  the  mural  pores  were  simply  granules  of  calcite, 
and  that  my  belief  in  mural  pores  is  of  recent  growth — how  such  an 
expression  could  emanate  from  such  an  eminent  and  "accurate 
observer  "  is  simply  surprising.  As  a  reference  to  my  communica- 
tion on  the  genus  Alveolites,  1881  (loc,  cit.),  indicates  clearly  that  I 
did  know  of  mural  pores,  not,  however,  in  thin  sections;  but  in 
weathered  specimens  of  either  of  the  four  species  of  Alveolites  from 
the  carboniferous  rocks,  thereis  abundant  evidence  of  their  presence. 
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I  have  also  large  masses  which,  when  broken,  expose  in  the  centare 
of  the  mass  hundreds  of  corallites,  which,  daring  f  ossilisation,  have 
been  in  no  way  affected  by  or  filled  with  foreign  matter.  These  not 
only  exhibit  the  unfilled  corallites,  but  expose  the  mural  pores 
along  the  walls  in  the  most  perfect  condition,  which  a  very  careful 
observer  had  no  difficulty  in  detecting  within  the  last  few  hours. 
Therefore  the  supposition  that  I  had  mistaken  granules  of  calcite 
for  mural  pores  could  only  arise  through  Professor  Nicholson's  ignor- 
ance of  the  evidence  that  I  do  possess,  and  of  which  he  knows 
nothing ;  and  I  believe  that  if  he  had  applied  the  same  prudent 
caution  in  his  examination  of  the  genus  Alveolites  that  he  indicates 
in  his  work  on  the  Tabulate  Corals,  when  describing  the  genus 
MonUculcpora  or  its  allies,  p.  276,  he  would  have  saved  me  from 
referring  to  such  a  gross  error  as  the  following,  namely: — ^'There  is 
at  present  no  evidence  as  to  the  existence  of  mural  pores  in  Montiew- 
lopora.  Considering  the  minute  sisse  of  the  tubes  and  the  great 
difficulty  which  commonly  attends  the  detection  of  the  apertures 
(mural  pores)  in  microscopic  sections,  the  non-recognition  of  pores 
does  not  absolutely  imply  their  non-existence." 

If  my  time  would  permit  I  am  in  a  position  to  show  that  there 
are  mural  pores,  comparatively  large,  in  the  genus  Monticulopora, 
Indeed,  these  are  not  the  only  genera  that  are  referred  to,  and 
which  can  be  shown  to  be  equally  erroneous  in  their  determina- 
tions, in  his  erudite  work  on  the  Tabulate  Corals. 

Regarding  my  ignorance,  I  may  inform  my  eminent  critic 
that  I  not  only  consulted  all  the  specimens  in  the  museums 
I  had  access  to  in  this  counti7,  but  also  the  type  in  Paris; 
also  all  the  works  at  my  disposal;  yea,  even  Professor  Nichol- 
son's elaborate  contribution  to  the  *' Palaeontology  of  the  Province 
of  Ontario,"  in  which  he  describes  no  fewer  than  twelve  species  of 
Alveolites, 

And  when  in  Canada  and  the  United  States  of  America  in  1884, 
I  examined  all  the  specimens  of  the  group  that  my  time 
admitted  of,  amongst  which  were  some  of  the  species  Professor 
Nicholson  had  determined  and  described  in  the  memoir  referred  to; 
and  I  am  obliged  to  state  that  it  would  have  been  more  creditable 
to  the  author  had  they  been  still  undetermined,  an  opinion  shared 
by  several  well-known  palseontologists  of  that  great  continent. 
I  will,  however,  give  a  few  extracts  from  my  paper  on  the  genus 
Alveolites  (loc,  cit,),  to  which  Professor  Nicholson  has  referred, 
believing  that  what  is  therein  stated  will  demonstrate  that  his 
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remarks  are  not  only  misleading  but  are  unreliable  For  fuller 
details  I  b^  to  refer  interested  parties  to  the  paper  mentioned. 

Fir8Uy,--Ai  page  195  I  suggest  that  the  different  generic  and 
specific  names  that  have  been  applied  to  this  group  may  have  arisen 
from  the  examination  of  external  aspects,  and  I  further  state  that  I 
have  specimens  in  which  the  corallites  are  spherical,  semicircular, 
triangular,  pentagonal,  hexagonal,  and  even  heptagonal  in  the  same 
mass,: — thus  clearly  showing  that  the  external  aspect  was  not  an 
infallible  guide,  either  for  generic  or  specific  diagnosis. 

Secondly^ — At  page  197. reference  is  made  to  the  discovery  of  a 
specimen  in  Cunningham  Bedland,  Dairy,  Ayrshire,  and  sub- 
sequently in  Charlestown  lime  quarry,  Fifeshire.  In  each  we  have 
mural  pores  exposed  in  abundance.  The  non-discovery  of  mural 
pores  in  specimens  from  the  latter  locality  induced  Prof.  Nicholson 
to  delete  the  genus  Alveoiite$j  and  substitute  for  Alv,  depreasa  (E. 
and  H.)  the  genus  ChcBtetea,  and  create  a  new  spedes — 
namely.  Chest,  hyperborus  (N.  &  E.).  And  I  have  reason  to  believe 
that  had  the  learned  Professor  examined  with  ordinary  care  many 
of  the  specimens  that  were  procurable,  he  would  have  found  no 
difiiculty  in  discovering  mural  pores. 

Thirdly, — At  page  198  I  briefly  refer  to  the  histology  of  the 
genus,  and  point  out  the  reasons  adduced  by  Lamarck,  and  MM. 
Edwards  and  Haime  for  their  definitions  of  the  genus ;  and  at  page 
199  give  a  summary  of  Nieholson  and  Etheridge's  definitions  of  the 
genus,  and  their  reasons  for  substituting  the  genus  ChcBtetes  for 
that  of  Alveolites f  that  is  to  say,  the  absence  of  mural  pores,  the 
erect  corallites,  and  the  obliquity  of  the  calices. 

Fourth, — ^At  page  200  I  state  that  we  have  many  specimens  in 
which  all  these  conditions  are  exposed,  and,  further,  that  I  have 
submitted  these  specimens  to  several  of  our  ablest  palaeontologists, 
and  that  each  had  found  mural  pores  in  all  the  specimens ;  and, 
likewise,  that  I  have  a  specimen  from  the  Devonian  Bocks,  Eifel, 
which  BO  closely  resembles  some  of  our  carboniferous  specimens 
that  it  might  be  mistaken  for  the  latter.  Then  at  page  201  I 
state  that  I  had  failed  to  find  one  character  in  common  amongst 
all  the  specimens  of  Alveolites  and  that  of  Choetetes.  Again,  I 
refer  to  the  distinctiveness  of  the  generic  characters  of  Alveolites 
and  of  ChcBteteSf  as  exemplified  in  the  different  modes  of  repro- 
duction. In  order  that  this  should  be  as  clearly  defined  as  possible, 
I  introduced  plates,  and  a  summary  of  the  generic  descriptions 
of  Alveolites  and  those  of  Chastetes;  also  a  plate  showing  the 
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distinguishmg structural  chaxtctantd  tho  genuB  Fawmtet,  a  genua 
with  which  AlveolitM  had  been  associated  b;  some  authors,  an  error, 
I  believe,  aridng  from  the  definition  of  the  corallum  from  the 
examination  of  the  external  aspect.  In  order  that  there  ma^  be 
no  ambigoit;  I  agtun  introduce  the  same  plates  that  accompanied 
that  communication  (Joe.  eit.),  and  a  raumi  of  the  distinguiBhing 
characters  of  each  of  the  three  genera. 

These  points  may  be  briefly  summarised  as  follows : — Favoiites 
may  be  readily  distinguished  (1)  by  the  presence  and  arrangement 
of  the  mural  pores,  (2)  by  the  mode  of  development — the  carboni- 
ferous being  intermnral,  and,  in  some  of  the  Silurian  forms, 
calicular,  and  always  at  the  angles  of  the  parent  corallites. 

CA<ete(e«  may  at  all  times  be  recognised  (1)  by  the  flat  encrusting 
sheets  and  dendriform  masses,  (2)  by  the  non-existence  of  mural 
pores,  and  (3)  by  the  intermural  development  of  the  corallites. 

Alveolites  is  distinguished  (1)  by  the  form  and  arrangement  of 
the  calicea,  (2)  by  the  fissiparoua  mode  of  development,  (3)  by  the 
presence  of  mural  pores,  and  (4)  by  the  form  and  aspect  of  the 
corallnm. 

These  genera  present  the  following  characters,  described  from 
the  actual  specimens  :— 

Favosites. 


Corallum  compound,  composed  of  prismatic  corallites,  and 
arranged  in  superimposed  layers.  The  calices  sre  pentagonal  and 
hexagonal  Tabulie  complete  and  numeron&  The  mural  pores 
are  abundant  and  arranged  in  rows;  and  the  under  surface  is 
covered  with  a  wrinkled  epitheca,  and  terminates  at  a  point. 
The  development  is  intermural,  and  always  at  the  angle  of  the 
parent  corallites.  The  specimens  are  from  the  Silurian  of  Sweden, 
the  Devonian  of  the  Eifel,  aud  from  the  Carboniferous  of  Scotland. 
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CHiGTBTEB. 


Corttllom  componnd,  forming  thin,  flat,  encnuting  sheets,  and 
dendriform.  Some  forms  are  in  small,  dome-shaped  masses ;  calices 
circular  and  prismatic;  development  intermural,  and  always  at 
the  angles  of  the  parent  coraUites.  The  new  cells,  which  ara  first 
seen  to  be  a  mere  thickening  of  the  intermund  Bpace,  in  the  earlieet 
stages  are  elliptical  in  outline,  bat  in  further  development  become 
an  elongated  depression,  and  gradually  assame  a  circular  outline. 
In  a  newly-formed  calice  the  cavity  is  comparatively  shallow,  and 
a  transverse  tabula  is  secreted  The  tabube  are  nnmerons  and 
complete.  The  specimens  are  from  the  Silurians  of  Sweden,  the 
Devonian  of  the  Eifel,  and  the  Carboniferous  of  Scotland. 

Alveolites. 
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Corallum  compound,  composed  of  closely-aggregated  spherical 
oorallites,  when  free  from  lateral  pressure;  when  affected  by  lateral 
pressure  they  are  prismatic,  and  more  or  less  arranged  in  super- 
imposed layers.*  Calices  circular  when  free  from  lateral  pressure; 
they  are,  however,  usually  oval,  triangular,  pentagonal,  hexagonal, 
and  heptagonal,  in  the  large  compound  masses  where  they  are  more 
or  less  affected  by  lateral  pressure.  The  walls  are  perforated  by 
irregular  mural  pores.  The  increase  is  by  fissiparity.  In  some 
instances  it  is  found  in  irregular,  flat  sheets,  and  terminating  in  a 
point  on  the  under  surface,  and  frequently  attached  to  foreign 
bodies  and  covered  with  a  wrinkled  epitheca,  while  other  examples 
are  periform,  irregularly  hemispherical,  and  mammilar-encrusting 
masses.  Several  of  the  species  are  frequently  found  encrusting 
the  ventral  valve  of  Productua  gigcmteus,  I  have  specimens  as 
mere  thin  encrusting  sheets,  with  a  continuous  series  increasing 
in  height  up  to  fifteen  inches. 

As  regards  the  affinity  and  dassificatory  position  of  AlvecUtea^  the 
foregoing  account  of  the  structure  leaves  little  doubt thatthecarboni- 
ferous  species  are  more  nearly  allied  to  the  Alveolites  of  Lamarck 
than  they  are  to  any  other  group.  They  agree  with  Edwards  and 
Hairnets  description  in  possessing  mural  pores  and  by  the  fissiparous 
mode  of  reproduction;  and  there  can  be  no  reasonable  grounds  for 
erasing  that  genus  from  the  carboniferous  fauna  and  placing  them 
amongst  the  species  of  a  genus  that  was  established  nearly  thirty 
years  after  the  creation  of  Alveolites.  Indeed,  I  cannot  accept  the 
views  of  Nicholson  and  Etheridge  (as  recorded  in  the  Transctetions 
o/ the  Linn,  Society^  Vol  XIII.,  p.  367),  who  place  them  amongst 
the  ChcBtetidcB.  They  appear  to  me,  on  the  contrary,  to  form  a  dis- 
tinct special  group,  distinguished  from  ChceteteSf  not  only  by  the 
more  massive  aspect  many  of  them  assume,  but  also  by  the  possession 
of  mural  pores,  the  mode  of  development,  the  total  absence  of  the 
small  intramural  zooids,  by  their  deflected  mode  of  growth,  and  by 
the  fact  that  Chmtetes  is  usually  found  in  flat,  encrusting  sheets  of 
no  great  height.  In  Chceletes,  on  the  other  hand,  the  mode  of 
development  is  weU   seen;    the  young  corallites  are  developed 

*  The  Buperimposed  layers  are  usually  accompanied  by  Impure  foreign 
matter,  which  has  been  floated  and  distributed  over  the  mass,  disturbing 
the  continuity  of  the  upward  growth  of  the  corallites,  and  all  over  where 
the  impurities  occur  the  tabnkd  are  uniformly  deposited,  and  are  more 
numerous  than  in  any  other  part  of  the  corallum.  This  gives  rise  to  the 
layer-like  aspect  so  frequently  seen  in  this  group. 
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within  elongated  depressions  in  the  oalcwreous  wall  of  the  parent, 
and  protected  by  the  wall  which  projects  on  the  surface  of  the 
oontiguotis  walls,  and  when  examined  by  a  magnifying  glass,  they 
show  themselves  as  elongated  warts  with  a  depression  in  the  centre. 
Indeed,  with  the  mass  of  illustrations  before  me  (amounting  to 
several  hundredweights)  as  to  the  structure  of  Alveolites  of  Lamarck, 
it  is  impossible  to  establish  any  satisfactory  generic  relation  between 
this  group  and  Chastetes,  and  this  view  was  the  one  finally  adopted 
by  Milne-Edwards  and  J.  Haime.  Were  there  no  other  e\ddence^ 
the  possession  of  perforated  walls  and  priority  separates  them  from 
the  family  of  the  CheeteiidcB;  and  I  trust  that  the  descriptions  given 
of  the  genus  Alveolitee  are  sufficiently  distinct  to  warrant  me  in 
retaining  the  genus  as  occurring  in  the  carboniferous  series.  The 
details  coincide  closely  with  the  definition  of  Lamarck,  and  that  of 
Milne-Edwards  and  J.  Haime,  unless  in  the  angularity  of  the  calioes. 
Before  we  seek  to  speculate,  however,  upon  the  angularity  or  the 
non-angularity,  we  ought  to  keep  in  mind  that  either  of  these 
conditions  essentially  depends  upon  what  part  of  the  corallum 
Lamarck  examined  (as  before  mentioned).  If  from  the  summit^ 
then  the  corallites  are  seen  not  to  be  angular,  but  they  possess  the 
teeth-like  processes,  or  fissiparous  division,  in  a  less  degree ;  while 
a  section  taken  from  the  lateral  margin  not  only  shows  the  calicos 
to  possess  the  angularity,  but  there  is  also  a  greater  increase  of  the 
fissiparous  projections  in  the  interior  of  the  corallites. 

It  is  within  the  range  of  probability  that  Professor  Nicholson's 
definition  of  AlveolUes  depressa  (K  and  H.),  FavoeUea  depressus, 
(Fleming),  as  belonging  to  the  ChcetetidcB,  may  have  arisen  from 
the  accidental  mixing  of  this  with  forms  from  other  localities. 
His  thirst  for  distinction  has  led  the  professor,  in  the  most  erratic 
manner,  to  record  forms  from  all  the  systems  of  Paleozoic  age. 
It  is  therefore  not  improbable  that  this  species  may  have  been 
one  of  those  which  he  has  so  ably  described  in  his  elaborate  treatise 
on  the  "Pabeontology  of  Ontario."  Before  rashly  issuing,  not  only 
a  description  of  this  species  aa  belonging  to  the  ChcBteticUe^  but  also  a 
number  of  those  that  are  referred  to  in  his  work  on  Tabulate  Corals, 
had  he  adopted  the  prudent  course  of  either  collecting  for  himself,  or 
of  examining  those  collected  by  others,  he  would  have  found 
that  the  differences  are  so  slight^  the  gradations  so  minute,  that  if 
each  form  had  been  defined  as  a  separate  genus  from  the  type  of 
Lamarck,  as  has  in  this  case  been  done,  such  would  involve  the 
multiplication  of  genera  beyond  recognition.     If  the  professor, 
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with  his  erudite  acumen,  had  examined  a  series  of  sectioned 
specimens  collected  from  the  neighbourhood  of  Muirkirk,  I  have 
reason  to  believe  that  he  would  have  ranked  many  of  the  varieties 
as  distinct  species;  indeed,  I  have  no  doubt  but  that  some  of 
them  would  have  had  new  genera  created  for  their  reception,  as 
has  been  so  intelligently  done  in  his  treatise  on  the  ''Palas- 
ontology  of  Ontario."  The  same  series,  in  the  hands  of  a 
prudent  observer,  simply  presents  variable  conditions,  so  closely 
linked  that  it  becomes  difficult  to  define  the  border  line  in  many 
of  the  varieties,  and  he  would  also  have  discovered  in  each  and  all 
(when  the  conditions  are  favourable)  that  mural  pores  can  be 
readily  recognised. 

Such  being  the  distinguishing  characters  of  the  Alveolitiday 
I  faU  to  understand  why  the  group  should  be  transferred  to  the 
CkcetetickB,  in  which  all  competent  observers  have  as  yet 
failed  to  detect  mural  pores.  There  are,  however,  central  types, 
pronounced  in  their  structural  details,  around  which  varieties 
diverge  in  all  directions.  In  my  former  paper  {loc,  cit,)  I 
have,  by  the  aid  of  the  originals,  brought  within  a  measurable 
standard,  and  now  further  add,  the  relative  proportions  of 
their  mural  pores.  We  find  that  in  Alveolites  septosa  (£.  and 
H.),  Favosites  septosus  (Fleming),  the  corallites  are  about 
one-third  of  a  line  in  diameter;  that  they  are  from  five  to 
eleven  lines  in  length,  and  that  the  mural  pores  are  y^  of  a 
millimeter  in  diameter.  In  Alveolites  depressa  (£.  and  H.), 
Favosites  depressus  (Fleming),  the  corallites  are  from  a  tenth 
to  a  fourteenth  of  a  line  in  diameter,  and  from  three  to  ^lyq  lines 
long ;  and  the  mural  pores  are  large  and  surrounded  with  a  raised 
lip,  and  ^-^  of  a  millimeter  in  diameter.  In  Alveolites  capilla/ris 
(Phillips)  the  corallites  are  from  a  sixth  to  a  tenth  of  a  line 
in  diameter;  the  tabulie  are  about  a  seventh  of  a  line  apart, 
and  the  mural  pores  are  ^^  of  a  millimeter  in  diameter.  In 
Alveolites  Ftheridgii  (Thomson)  the  corallites  are  from  one 
to  three  lines  in  diameter,  and  from  six  to  ten  lines  long;  the 
tabulie  are  about  a  seventh  of  a  line  apart,  and  the  mural  pores 
are  ^y  of  a  millimeter  in  diameter.  All  these  species  are  not  only 
found  at  Asheybum,  Muirkirk,  but  also  in  a  number  of  localities 
throughout  the  three  kingdoms,  and  these  structural  details  are 
all  more  or  less  constant.  In  no  species  have  I  found  them 
more  persistent  than  in  Alveolites  depressa  (£.  and  H.),  Chceteies 
hyperboTus  (E.  and  N. ).    Indeed,  this  species  is  the  most  uncommon 
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and  the  least  variable  of  the  fouTy  mducing  me  to  feel  the  greater 
surprise  at  those  eminent  authors  placing  it  in  another  genus,  the 
structural  details  of  which  are  so  distinctly  different,  and  readily 
recognised  by  any  pakeontologist,  having  even  a  cursory  knowledge  of 
the  group.  It  ia  true  there  is  no  hard  and  fast  line  between  species 
and  sub-species,  which  pass  by  gradations  all  but  imperceptible.  But 
with  generic  types  it  is  a  different  matter,  and  more  especially 
with  those  genera  which  the  eminent  French  palaeontologists,  Milne- 
Edwards  and  J.  Haime,  have  so  well  defined.  Of  no  group 
have  they  given  a  clearer  and  more  lucid  definition  than  those  of 
the  AlveolUidai  and  Ckcetetida.  Had  Prof.  Nicholson,  instead 
of  plunging  from  the  Carboniferous  to  the  Silurian,  and  from 
these  to  the  Devonian,  confined  his  investigations  to  either,  or 
had  he  exhausted  the  evidence  so  abundantly  presented  in  the 
Carboniferous  system,  we  might  have  expected  reliable  data 
which  would  have  been  more  conducive  to  a  knowledge  of  the 
palteontology  of  either  of  those  systems.  We  cannot  expect  reliable 
results  from  the  indiscriminate  examination  of  sections  made  from 
a  chip  here  and  a  chip  there,  taken  from  either  or  all  of  these 
systems.  Such  a  palieontological  hash  is  erratic  in  its  origin 
and  leads  to  confusion  and  distrust. 

While  the  evidence  of  the  generic  and  specific  distinctions  of  the 
four  species  of  AlveolUea  ia  beyond  the  region  of  doubt  (with  any 
competent  observer),  there  are  varieties  lying  before  me  that  in' 
dicate  a  deviation  from  the  normal  conditions  as  typified  by  Lamarck, 
and  by  Milne-Edwards  and  J.  Haime,  thus  demonstrating  that  in 
such  varieties  there  ia  indicated  a  tendency  to  evolve  fromthcii/veo^i- 
tida,  and  their  mergence  through  transitional  stages  to  their  neaiv 
est  allies.  But  whether  such  modifications  are  from  the  AlveolUida 
to  the  type  of  the  ChoUetidcB^  or  vice  versOj  is  problematicaL  We  can 
understand,  from  the  numerous  illustrations  of  such  modifications, 
that  such  varieties  do  indicate  a  passage  from  the  normal  type, 
and  ultimately  assume  specifically  distinct  forms.  We  do  not  deny 
that  there  are  many  and  important  breaks  in  the  continuity  of  the 
evidence;  that  their  natural  relationship  is  plainly  indicated  in  the 
modified  forms  that  have  been  discovered  there  can  be  no  reason-- 
able  doubt.  Whether  such  modifications  have  been  due  to  the 
inherent  tendency  and  the  lapse  of  time,  or  to  the  changed  con- 
ditions of  the  environments,  is  (with  our  present  knowledge) 
beyond  the  reach  of  absolute  demonstration;  yet,  in  this  and 
allied  groups,  there  is  a  constant  and  persistent  series  of  modifica- 
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tions  ezempli£ed  by  distinctions  infinitesiinallj  minute,  inducing 
us  to  believe  that  when  the  subject  has  received  the  attention 
which  it  merits,  when  the  continuity  of  the  chain  of  evidence  is 
more  complete,  then,  and  not  till  then,  will  a  prudent  observer  be 
justified  in  deleting  the  deductions  of  former  observers. 

In  conclusion,  I  may  be  permitted  to  suggest  to  those  who 
may  be  desirous  of.  beginning  the  study  of  carboniferous  corals  by 
means  of  thin  sections,  instead  of  rashly  arriving  at  decisions 
adverse  to  those  of  former  investigators,  from  the  examination 
of  mere  fragments  of  specimens,  that  they  should  rather 
section  their  specimens  of  the  total  diameter  of  the  masses. 
This  may  involve  a  great  amount  of  labour  and  expense, 
but  I  am  certain  that  the  results  will  be  of  the  most 
instructive  character.  Transparencies  lie  before  me  nearly 
one  foot  in  diameter.  In  one  of  these  there  is  evidence  that 
would  have  delighted  the  late  eminent  and  careful  observer,  Mr. 
Darwin.  In  several  there  are  indications  of  the  minute  inter- 
zooids  that  are  usually  seen  in  the  majority  of  the  species  of 
Chastetea.  In  one  specimen  from  Bristol  these  minute  apertures 
are  so  frequent  that  I  was  almost  induced  to  regard  it  as  belong- 
ing to  the  latter  genus.  Upon  mature  consideration,  and  reflecting 
upon  the  fact  that  in  every  group  which  has  been  examined  by 
me,  there  is  abundant  evidence  exemplified,  showing  a  tendency 
to  evolve  from,  and  to  merge  into,  the  nearest  allied  groups,  I 
ther^ore  considered  it  more  prudent,  instead  of  rashly  disregarding 
the  deductions  of  such  observers  as  Milne-Edwards  and  J.  Haime, 
to  lay  this  specimen  aside  till  I  had  procured  more  closely-related 
evidence  regarding  it,  which  I  believe  will  by-and-by  be  forth- 
coming, and  when  we  will  be  in  a  position  to  say  that  the  Une  of 
demarcation  is  shadowy  indeed,  even  between  genera.  I  am 
satisfied  that  the  author  who  acts  differently  may  live  to  see  the 
products  of  his  ill-timed  labours  doomed  to  find  a  place  in  the 
waste  basket.  If  Professor  Nicholson  is  not  now  satisfied  that  I 
have  been  able  to  grasp  even  the  elementary  facts,  I  have  other 
evidence  that  possibly  I  may  yet  ask  his  leave  to  publish. 
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working  it  means  that  one  cannot  speak  between  Glasgow  and 
London  on  an  ordinary  iron  telegraph  wire  because  of  it.  Copper 
wires  are  therefore  used  for  all  long  lines,  as  they  have  compara- 
tively little  self-induction. 

It  is  now  well  known  that  the  form  of  the  conductor  is  of  the 
utmost  importance  when  used  for  carrying  very  quickly  alternating 
currents,  such  as  those  of  the  telephone.  Professor  Hughes  has 
very  clearly  shown  that  an  iron  wire,  made  up  of  many  strands, 
has  less  self-induction  than  an  ordinary  copper  wire  of  the  same 
resistance. 

At  this  point  I  am  treading  on  very  much-disputed  territory, 
some  authorities  holding  that  this  self-induction  interferes  with  or 
hinders  telephonic  currents  on  long  iron  wires,  while  others 
maintain  that  this  same  self-induction  actuaUy  helps  the  telephonic 
current  along  the  wire;  still,  the  practical  results  are  as  I  have 
stated  them,  and  if  anything  requires  changing  it  is  the  scientific 
ideas  and  the  names  given.  Experience  has  shown  what  actually 
takes  place,  which  is  in  compliance  with  a  law  formulated  by  Sir 
William  Thomson  in  connection  with  the  electrical  carrying- 
power  of  deep-sea  cables.  Experience  has  to  prove  what  results 
will  accrue  from  the  use  of  stranded,  in  place  of  ordinary,  iron 
wire.  There  is  no  doubt  whatever  that  it  is  better,  but  its  com- 
parison with  copper  has  yet  to  be  tried  practically. 

Now  we  see  that  not  only  must  the  more  expensive  copper  wire 
be  used,  but,  in  order  to  overcome  the  second-mentioned  effect  of 
induction,  it  has  to  be  doubled,  thus  adding  largely  to  the  cost  of 
long  telephone  lines.  This  doubling  of  the  wires  overcomes  the 
effects  of  induction.  At  Fig.  1,  Plate  III.,  there  are  shown  one 
single  line,  E,  E,  and  one  double  or  loop  line,  T,  T^,  T^,  T». 
Now,  if  a  current  of  positive  electricity  is  sent  along  the  single 
wire,  an  instantaneous  current  of  opposite  nature  is,  at  the 
moment  of  connection,  generated  in  the  other  wire ;  but,  as  both 
halves  of  the  loop  are  equally  affected  at  the  same  moment,  no 
effect  takes  place  at  the  telephone,  A  and  A^,  in  circuit  at  either 
end,  from  the  well-known  fact  that  two  electrical  currents  of  a  like 
nature  oppose  each  other  and  produce  no  resultant  effect. 

If,  however,  the  loop  is  changed  into  the  form  of  a  circle,  the 
part  of  it  nearer  to  the  first  or  disturbing  wire  will  be  more 
affected  than  the  other;  therefore,  before  "  zero-potential"  takes 
place  an  impulse  occurs  at  the  telephone  to  prevent  this  inductive 

effect. 
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It  is  necessary  in  practice  so  to  arrange  the  loops  that  at  all 
times  both  sides  of  them  will  be  equally  acted  upon  by  being  at 
the  same  distance  from  the  influencing  wire.  The  insulation  must 
be  equal  throughout  both  sides  of  the  loop.  It  does  not  follow 
that  the  insulation  must  be  perfect — it  may  vary  from  100  to  1 
megohms  per  mile,  while  no  difference  takes  place  as  regards  the 
induction. 

The  case  is  different,  however,  if  the  insulation  is  lowered  at 
any  one  point  by,  for  instance,  a  branch  of  a  tree  touching  the 
wire  and  causing  a  leakage  to  earth.  This  creates  a  lower 
potential  at  this  particular  point,  and  all  currents  of  a  higher 
potential  reach  it.  In  doing  so,  as  before  mentioned,  they  pass 
through  the  telephone  and  cause  inductive  disturbances,  so  that 
a  loop  or  metallic  circuit  must,  in  order  to  be  perfect,  be  entirely 
free'  from  earth.  I  have  considered  it  necessary  to  explain  this 
point  particularly,  because  I  have  noticed  that  in  America  and 
elsewhere,  when  the  duplexing  of  telephone  lines  has  been  described, 
the  metallic  loops  were  connected  to  earth.  Immediately  this  is 
done  they  lose  their  value  as  loops  or  metallic  circuits,  and  any 
other  telegraph  or  telephone  wires  in  their  vicinity  would  affect 
them  in  exactly  the  same  manner  as  if  they  were  single  wires. 

The  distance  that  single  wires  must  be  apart  ere  they  cease  to 
trouble  each  other  is  great,  certainly  greater  than  can  be  well 
accounted  for  on  any  grounds  of  reasoning  with  known  electiical 
laws.  Mr.  Preece  gave  out  at  one  time  as  the  result  of  experiment 
that  the  breadth  of  our  country  was  not  sufScient  to  separate 
wires  so  that  they  would  be  entirely  unaffected  by  each  other ; 
but  I  believe  that  this  sta.tement  has  since  been  recalled.  What 
is  well  known  in  practice  is  that  the  breadth  of  a  wide  road  of 
from  40  to  50  feet  is  not  sufficient  to  separate  a  telephone  from 
the  evil  effects  of  a  telegraph  line  carrying  heavy  and  quickly- 
changing  currents.  It  is  generally  understood  that  the  inductive 
effects  between  the  wires  take  place  through  the  air ;  but  it  is 
somewhat  difficult  to  imagine  this  inductive  field,  surrounding  a 
wire  carrying  an  ordinary  electric  current  which  extends  around 
it  to  a  distance  of  50  feet,  and  especially  so  when  we  know  that 
a  large  portion  of  the  space  influenced  is  taken  up  by  the  earth. 
The  height  of  the  wires  from  the  earth  is  only  about  24  feet, 
therefore  some  other  explanation  of  the  fact  than  that  ordinarily 
accepted  is  necessary ;  and  I  am  of  opinion  that,  inasmuch  as  each 
pole  has  an  earth  wire,  which,  entering  the  ground  on  each  side 
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of  the  road  at  every  70  yards  for  three  or  four  miles,  establishea 
through  the  earth  the  connection  resulting  in  what  is  known  to 
us  as  induction.  This  is,  however,  rather  a  digression  from  our 
subject. 

We  have  now  seen  that  in  no  way  should  any  earth  connection 
be  made  to  loop>circuit  wires.  Therefore  any  arrangement  for 
multiplexing  should  be  such  that  the  earth  will  not  be  used  in 
any  way. 

In  the  drawings  at  Fig.  2,  two  loop-circuits  are  shown,  with  a 
telephone  set  in  both  ends  of  each  loop  at  A  and  A^  and  A'  and 
A^  A  set,  B  and  B^,  are  at  each  end  connected  between  the 
loops.  Speaking  can  be  carried  on,  first,  between  A  and  A' ; 
second,  between  A'  and  A' ;  third,  between  B  and  B^ — all  at  the 
same  time,  and  without  any  interference  arising  between  them,  and 
without  taking  away  from  the  loops  their  qualities  for  overcoming 
outside  inductive  effects. 

Let  us  first  suppose  the  two  sets,  B  and  B\  Fig.  2,  speaking 
to  each  other.  The  path  of  the  current  starts  from  one  side  of 
the  instrument,  B,  and  goes  through  the  upper  loop,  dividing 
equally  between  the  two  wires  composing  it.  It  passes  through 
translators  T  and  T^  reaching  translators  T'  and  T*,  then  proceeds 
through  telephone  set  B^,  and  returns  in  the  same  manner  through 
the  lower  loop  and  the  translators  to  the  opposite  side  of  the 
telephone,  B,  fh)m  which  it  started,  and  so  completes  its  circuit. 

While  this  is  taking  place  none  of  the  telephones  in  the  loops 
at  A,  A\  A\  and  A'  are  in  any  way  affected,  because,  when  the 
current  arrives  at  T  and  T',  each  of  these  translators  induces  a 
current  of  equal  strength  in  the  circuit  of  telephone  set  A  from 
opposite  sides.  The  result,  as  is  well  known,  is  that  they  neutralise 
each  other,  and  produce  no  effect  at  the  telephone. 

The  results  are  the  same  at  A^  A',  and  A^  so  that  none  of 
them  is  in  any  way  affected.  In  order  that  this  may  be  so,  the 
wires  must  be  of  equal  resistance  and  insulation.  Each  one  of  a 
pair  of  the  translators  must  be  exactly  alike  and  produce  equal 
effects,  though  it  is  not  necessary  for  all  the  pairs  to  be  alike. 

It  will  likewise  be  seen  at  Fig.  2  in  the  drawing,  that  either  of 
the  two  sets  A  and  A\  also  A^  and  A',  have  their  circuits  com- 
plete in  the  metallic  loop  in  both  cases.  Currents  set  up  by  A 
speaking  to  A\  after  traversing  the  translators  and  loop  wire, 
meet  at  the  points  where  the  connections  are  led  off  to  B  and  B^ 
and  for  currents  set  up  in  the  loop  circuit.     In  this  way  these 
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points  are  at  zero-potential^  and,  consequently,  B  and  B^  are 
unaffected  by  these  currents,  and  are  free  to  speak,  as  previously 
explained.  The  two  sets  of  telephones  in  the  other  loop  act  in 
precisely  the  same  manner. 

It  will  now  be  seen  that  with  two  loops,  making  four  wires, 
three  sets  of  telephones  can  be  wrought  without  causing  any 
interference  between  them.  The  arrangement,  however,  requires 
the  means  of  regulating  the  iron  cores  of  the  translators,  so  that 
each  wire  of  a  pair  will  be  equally  affected  by  currents  between 
B  and  B^  It  is  likewise  necessary  that  all  the  wires  should  be 
perfect,  and  of  equal  insulation.  The  large  number  of  translators 
has  a  tendency  to  weaken  the  speaking,  but  when  shunted  with 
condensers  of  the  proper  capacity,  this  drawback  is  partly  over- 
come. 

There  is  another  method  of  multiplexing  loop  lines  by  using 
resistance  coils  in  the  same  position  as  that  occupied  by  the 
translators  in  Figs.  1  and  3,  and  joining  the  wires  from  telephones 
in  the  position  of  those  shown  at  A,  A^,  A^,  and  A^  direct  on  to  the 
loop,  thus  producing  a  "  bridge  "  arrangement.  Fitted  up  in  this 
way  they  have  been  tried  with  fairly  good  results  in  this  country. 
Nothing  has  as  yet  been  done  other  than  on  a  small  scale;  but  with 
condensers  which  will  help  to  overcome  the  evil  effects  of  the 
translators,  and  on  wires  of  comparatively  low  resistance,  there  is 
no  reason  why  this  method  of  getting  greater  value  out  of  loop- 
circuit  telephone  wires  should  not  be  largely  used  in  time  to 
come. 
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It  may  sound  a  somewhat  trite  remark,  but  it  is  nevertheless  true, 
to  say  that  we  live  in  an  age  of  progress.  There  are  few  industries 
at  present  that  do  not  afford  unmistakeable  traces  of  having  been 
more  or  less  affected  by  this  progressive  tendency.  Too  many, 
alas,  find  it  rather  too  progressive  for  their  prosperity,  and  would 
fain  be  restored  to  the  "  good  old  times  "  when  the  world  moved 
more  slowly,  and  everything  was  not  constantly  in  a  state  of  flux. 

Agriculture,  undoubtedly,  belongs  to  this  latter  class,  and  it 
may  be  pardoned,  to  a  certain  extent,  if  it  does  complain  somewhat 
bitterly  of  the  present  evil  days  on  which  it  has  fallen,  for  probably 
no  industry  has  suffered  so  keenly  from  this  progressive  tendency 
and  from  altered  outward  conditions  as  this  most  ancient  and, 
in  a  sense,  most  important  of  all  human  arts. 

It  has  been,  and  still  is,  passing  through  a  transition  period,  in 
which  old  customs,  old  systems,  old  ideas,  and,  perchance,  some 
old  prejudices  are  being  one  by  one  abandoned — abandoned,  it  may 
be,  reluctantly,  and  in  many  cases  only  after  a  hard  struggle,  but 
nevertheless  most  surely  abandoned — in  favour  of  newer  and,  in 
the  opinion  of  many,  less  congenial  customs  and  theories.  Now, 
however  necessary  and  wholesome  it  is  for  all  industries,  to  pass 
from  time  to  time  through  such  periods  of  transition,  periods  in 
which  they  may  be  readjusted  to  suit  altered  outward  conditions,  it 
is  by  no  means  pleasant,  it  will  be  admitted,  for  those  whose  lot 
it  is  to  live  during  such  transition  periods  and  personally  to  suffer 
on  behalf  of  the  future  welfare  of  the  industries  in  which  they  are 
engaged. 

Under  this  category  may  be  placed  all  those  whose  misfortune 
it  has  been  to  be  directly  interested,  either  as  tenant-farmer  or 
landed  proprietor,  in  agriculture  during  the  last  ten  or  twenty 
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years.  It  would  be  idle  for  me  to  attempt  to  explain  here  the 
cause  or  causes  which  have  led  to  this  depressed  state  of  agricul- 
ture. Even  if  I  felt  myself  competent  to  do  so,  which  I  must  at 
once  admit  I  do  not,  it  would  occupy  so  much  time  that  the 
subject  of  this  paper  would  stand  a  smsdl  chance  of  receiving  much 
attention. 

Many  things  which  are  obvious  to  all  have  undoubtedly  con- 
tributed  towards  bringing  about  the  present  state  of  agricultural 
depression,  and  each  writer  on  the  subject  has  some  pet  theory  in 
which  he  thoroughly  believes,  and  which  he  would  fain  persuade 
his  readers  affords  the  key  to  the  whole  problem.  The  subject  is 
undoubtedly  an  interestiug  one  and  of  great  importance.  What 
makes  it  especially  hard  for  agriculture  is  that  it  is  an  industry 
whose  very  nature  it  is  to  resist  rapid  changes,  and  which  lends 
itself  very  unwillingly  to  readjustment  Other  industries  are  so 
much  more  quickly  readjusted  that  they  feel  it  less  severely.  This 
may  account  for  the  fact  that  agriculture  has  been  the  pre-eminent 
sufferer  in  this  depression. 

But  however  much  agriculturists  merit  the  sympathy  of  all,  it 
is  idle  for  them  to  cry  over  past  or  present  misfortune,  unless  they 
take  steps  to  do  what  ia  in  their  power  to  avert  it  in  the  future ; 
and  while  I  shall  not  attempt  to  explain  the  cause  or  causes  of  the 
present  depression  of  our  agriculture,  I  shall  now  bring  before 
your  attention  the  consideration  of  a  subject  which  I  venture  to 
think  may  have  no  inconsiderable  influence  for  good  on  its  future 
prosperity. 

The  question  of  ctgricuUural  education  is  one  which  is  only  now 
coming  prominently  to  the  front  in  this  country,  for,  while  the 
important  influence  which  the  introduction  of  a  thorough  and  wide- 
spread system  of  agricultural  education  is  calculated  to  exert  on 
the  prosperity  of  our  national  agriculture  has  been  long  recognised 
by  our  most  advanced  agriculturists,  it  is  only  within  this  last 
year  that  public  opinion  on  the  subject  has  been  strong  enough  to 
warrant  Crovemment  taking  any  important  action.  A  step^  and  an 
important  step,  has  however  now  been  taken,  and  we  have  been 
promised  a  Government  Agricultural  Department,  one  of  whose 
duties  it  may  fairly  be  inferred  will  be  the  organisation  and 
development  of  agricultural  education  in  this  country ;  while  as 
an  earnest — and  only  an  earnest,  let  us  hope— of  what  we  may 
expect  in  the  future,  a  grant  of  £5,000  has  been  voted  by 
Parliament  towards  fostering  the  educational  movement 
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Under  these  circtuastanoesi  the  present  may  be  oonaidered  a 
peculiarly  suitable  time  for  bringing  before  your  notice  a  brief 
review  of  the  various  systems  prevalent  in  other  countries,  as  well 
as  the  little  we  have  as  a  country  already  done  and  are  doing  in 
this  matter,  with  a  view  of  comparing  them  and  seeing  how  far 
we  may  imitate,  with  profit  to  ourselves,  the  examples  of  those 
countries  which  are  admittedly  in  advance  of  us  in  this  department. 

Before  proceeding,  however,  it  may  be  well  to  clearly  define 
what  the  subject  of  agricultural  education  is.  The  subject  of 
agricultural  education  is,  then,  the  science  of  agriculture;  at  any 
rate,  it  is  in  this  paper  treated  as  such.  I  am  quite  aware  t^t  in 
so  defining  it  I  may  be  charged  with  making  my  definition  too 
narrow,  for  it  may  be  objected  that  it  has  also  to  do  with  the 
practice.  This  in  a  sense  is  quite  true,  and  in  many  countries 
the  practical  side  of  the  subject  is  not  overlooked,  as  witness 
the  existence  of  farm  schools  such  as  at  present  exist  in  France, 
as  also  dairy  schools  where  the  students  are  not  only  instructed 
in  the  science  or  principles  of  their  art,  but  also  in  its  practice : 
they  are  not  only  taught  theoretically  how  to  make  good  butter, 
but  are  also  practically  shown  the  way.  Such  schools  are  of 
enormous  importance  and  cannot  be  too  highly  valued;  but 
while  this  is  so,  instruction  of  such  a  practical  nature  will  only  be 
capable  of  yielding  its  highest  results  when  it  is  preceded  by 
theoretical  instruction. 

Instruction  of  a  practical  nature,  furthermore,  would  not  admit 
of  a  wide-spread  application  such  as  a  national  system  of  agricultural 
education  would  demand.  The  art  of  an  industry  requires  a  long 
time  before  it  can  be  acquired;  its  science,  on  the  other  hand, 
admits  of  a  very  much  shorter  period  of  study.  The  one 
may  be  regarded  as  the  work  of  a  lifetime,  the  other  falls 
under  the  head  of  what  is  called  "education,"  and  admits  of 
being  acquired  during  the  period  of  life  devoted  to  educational 
purposes.  Thi&  question  of  the  practical  nature  of  agricultural 
education  is  simply  a  particular  case  of  the  wider  question, 
— namely,  the  practical  nature  of  technical  education.  Technical 
education,  as  commonly  understood,  is  not  the  direct  teaching  of  a 
trade  or  art,  but  the  teaching  of  the  scientific  principles  which 
underlie  that  trade  or  art,  with  the  special  view  of  showing  their 
bearing  from  an  industrial  or  manufacturing  point  of  view.  It 
is  true  that  we  have  schools  where  the  practice  of  a  trade  or  handi- 
craft is  actually  taught.     Such  schools  might  perhaps  be  fairry 
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called  technical  schools  if  it  were  not  that  the  phrase  is  already 
used  for  schools  of  another  nature ;  as  it  is,  they  are  generally 
distinguished  as  "  trades' "  or  ^'  handicraft "  schools. 

Now,  while  practical  agricultural  schools  such  as  those  devoted 
to  a  special  department  of  agriculture,  as,  for  example,  dairy 
schools,  are  undoubtedly  of  the  highest  economic  value  to  the 
agriculture  of  a  country,  and  ought  to  be  encouraged  as  much  as 
possible,  it  is  obviously  impossible  that  such  schools  could  alone 
fulfil  the  demand  for  a  national  system  of  agricultural  education. 
Such  schools,  for  one  thing,  besides  requiring  very  much  more 
money  to  work  them,  would  necessarily  be  available  only  to  the 
few;  and,  while  it  is  greatly  to  be  wished  that  we  had  many 
such  schools,  it  might  become  a  question  whether  they  would  be 
in  the  highest  sense  truly  economic.  If,  however,  we  regard  as 
the  subject  of  agricultural  education  the  science  or  principles  of 
agriculture,  then  it  will  be  seen  that  it  admits  of  theoretical 
instruction,  and  has  an  important  claim  to  be  ranked  among  the 
technical  sciences,  if  we  may  so  call  them. 

Having  given  now  my  reasons  for  believing  that  a  national 
system  of  agricultural  education  must  be,  in  the  main,  of  a 
theoretical  nature,  and  be  based  upon  the  principle  that  its  subject 
is  the  science  of  agriculture  and  not  the  practical  teaching  of  its 
practice,  let  me  proceed  to  show  more  in  detail  what  the  science  of 
agriculture  really  is,  and  why  it  is  only  of  late  years  that  it  has 
come  so  prominently  to  the  front. 

In  a  sense,  it  is  true,  the  science  of  agriculture  is  as  old  as  its 
practice.  The  first  agriculturist  who  tilled  his  land  and  sowed  his 
seed  in  the  belief  that  in  due  time  he  would  reap  his  harvest,  must 
be  credited  with  the  possession  of  a  science  or  theory — of  only  a  very 
rudimentary  kind  it  must  be  admitted — of  his  art.  The  very  act, 
in  short,  implies  the  possession  of  such  a  science.  So  gradually 
this  rude  science  would  grow  with  the  progress  of  time,  each 
generation  of  farmers  adding  the  sum  of  their  experience  to  the 
whole.  Two  things,  however,  militated  against  the  advance  of  this 
knowledge  in  the  past.  The  one  was  the  fact  that  there  was 
scarcely  any  provision  made  for  preserving  this  knowledge — the 
outcome  of  experience,  and  thus  of  very  great  value — beyond  the 
method  of  verbal  communication,  such  as  would  prevail  in  the  case 
of  father  ^nd  son.  Experience,  therefore,  which  had  been  obtained 
by  keen  observation,  instead  of  being  permanently  recorded  and 
made  known  to  the  world,  and  compared  with  other  knowledge 


Mr.  C.  M.  Airman  on  AgricuUwral  Bdueation,        137 

similarly  obtained,  was  too  often  permitted  to  die  with  its 
possessor,  or,  at  best,  pass  on  to  a  single  individual  The  other 
reason  was  the  difficulty,  or  rather  impossibility,  of  interpreting 
in  a  scientific  way  this  experience,  from  the  ignorance  of  the 
natural  sciences  which  alone  afforded  the  key  of  explanation.  As 
these  natural  sciences  are  themselves  only  the  product  of  modem 
times,  it  follows  that  it  is  only  lately  that  agriculture  has  possessed 
a  science  worthy  of  being  so  called.  It  is  only  within  late  years 
that  it  has  become  more  than  a  mere  collection  of  empiric  rules. 
Even  now  our  knowledge  is  still  probably  in  its  infancy.  We  are, 
notwithstanding,  in  possession  of  a  mass  of  important  facts,  which 
may  well  constitute  it  a  science  worthy  of  a  place  among  other 
technical  sciences.  Of  the  sciences  on  which  the  science  of  agri- 
culture may  be  said  to  be  founded,  the  most  important  are 
undoubtedly  chemistry,  geology,  mineralogy,  botany,  zoology,  and 
animal  physiology. 

The  important  bearing  which  chemistry  has  had  on  the  advance 
of  modem  agriculture  requires,  I  think,  no  exemplification  here.  I 
may  simply  be  permitted  to  say  that  there  is  scarcely  any  operation 
not  purely  mechanical  which  the  farmer  is  called  upon  to  perform 
that  is  not  based  upon  chemical  laws,  and  demands  for  its  rational 
explanation  the  aid  of  chemistry.  What  has  been  done  for  agri- 
culture by  the  chemist  I  need  not  dwell  on;  it  is  sufficient  to 
mention  the  names  of  De  Saussure,  Sir  Humphrey  Davy, 
Boussingault,  liebig,  Lawes,  Gilbert,  and  Yoelcker  to  illustrate 
the  point. 

The  importance  of  geology  and  mineralogy  must,  of  course,  be 
obvious  to  all,  if  we  reflect  for  a  moment  that  the  soil  may  be 
regarded,  to  a  certain  extent,  as  the  raw  material  out  of  which  the 
farmer  has  to  manufacture  his  crops.  The  sciences  which  afford 
him  the  explanation  of  the  origin  and  nature  of  soils  must  con- 
sequently be  of  very  great  importance  to  him  in  his  practical 
work. 

Of  the  importance  of  the  sciences  which  are  now  generally 
grouped  together  under  the  title  of  biological  science — namely, 
botany,  zoology,  and  animal  physiology,  I  need  also  hardly  speak. 
The  value  of  a  knowledge  of  botany  to  the  practical  agriculturist 
is  daily,  even  in  this  country,  being  more  and  more  recognised, 
especially  as  dairy  and  pasture  farming  is  so  much  on  the  in- 
crease. For  this  reason  also  zoology  and  animal  physiology  are 
of  growing  importance. 
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Of  veterinarj  science  I  need  also  scarcely  speak,  as  its  importance 
to  the  agriculturist  must  be  obvious  to  alL 

In  addition  to  these  sciences,  there  are,  of  course,  other  sciences 
which  in  the  case  of  advanced  education  on  this  subject  ought 
most  certainly  to  be  included.  Of  these  I  may  mention  rural  law, 
land  surveying,  and  political,  or,  more  strictly  speaking,  rural 
economy.  As  these  probably,  however,  are  sciences  which  would 
scarcely  be  suited  for  elementary  instruction,  or  at  any  rate  so  well, 
as  those  already  mentioned,  they  could  only  be  taught  at  higher 
institutions,  such  as  the  Universities. 

The  science  of  agriculture  may  be  therefore  defined  as  the  science 
which  has  for  its  object  the  interpretation  of  the  various  operations 
of  agriculture  by  means  of  the  aid  of  these  other  sciences, 
and  the  ideal  course  of  agricultural  education  would  be  a  course 
which  included  a  series  of  lectures  on  these  different  sciences; 
the  same  being  treated  in  what  I  may  call  their  technical  sense, 
that  is  to  say,  with  especial  relation  to  agriculture. 

Having  now  defined  what  I  consider  to  be  the  subject  of 
agricultural  education,  permit  me  to  draw  your  attention  for  a  few 
moments  to  the  condition  of  agricultural  education  in  one  or  two 
foreign  countries. 

I  shall  begin  with  Germany,  and  this  for  two  reasons:  firsts 
because  it  is  the  country  which  possesses  at  this  present  time  the 
most  elaborate  and  wide-spread  system  of  agricultural  education  of 
any  country  in  the  world;  and,  secondly,  because  I  had  the 
opportunity  of  visiting  last  summer  several  of  its  most  important 
agricultural  educational  centres.* 

The  movement  which  has  resulted  in  the  present  elaborate 
system  dates  back  to  the  middle  of  the  present  century,  and  may 
be  said  to  have  owed  its  greatest  impetus  to  Liebig.  From  the 
publication  of  that  distinguished  chemist's  works  in  1840  till  the 
present  day,  the  great  importance  of  agricultural  education  has 
been  increasingly  recognised  in  Germany.  The  so-called  ' '  fatherly '' 
tendency  of  the  German  government  is  nowhere  more  strikingly 
exemplified  than  in  the  enormous  grante  annually  devoted  by 
the  state  towards  the  upkeep  of  agricultural  colleges  and 
schools. 


*  For  a  fuller  and  more  detailed  account  of  German  Agricultural  Education 
and  Experimental  Stations  I  would  refer  those  especially  interested  in  the 
question  to  my  paper  in  the  *'  Journal  of  the  Highland  and  Agricultural 
Society  of  Scotland  for  1889  "  ( Wm.  Blackwood  &  Sons). 
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It  cannot  be  denied  that  the  suoeess  of  the  German  agricultural 
schools  is  to  be  aBCiibed,  to  some  extent  at  least,  to  the  military 
conscription  cfjrstem  of  the  country.  The  privilege  of  senring  one 
year  instead  of  three  is  open  to  those  who  have  passed  certain 
examinations.  By  attending  the  higher  agricultural  schools 
farmers'  sons  are  enabled  to  qualify  for  this,  right.  A  very 
powerful  stimulus,  it  will  be  thus  seen*  exists  among  the  farming 
classes  to  attend  the  agricultural  schoola  These  are  of  different 
kinds,  and   may   be   broadly  divided    into    the    following    six 

clfiflflClfl  ! 

1.  Agricultural  Institutes    (generally    forming    a    distinct 

Faculty  of  a  University). 

2.  Agricultural  schools  of  the  intermediate  class  (Landwirth- 

schafta-^Sckulen). 

3.  Agricultural  schools  of  the  second  grade  (Aek&rbau), 

4.  Winter    schools     and     evening    schools    (the    so-called 

Improvement  Schools). 

5.  Special  schools — ^for  example,  dairy,  shoeing,  etc. 

6.  Travelling  Lecturers  (WanderUhrer),  who  are  supported 

by  agricultural  societies,  and  who  deliver  lectures  in 
towns  and  villages,  at  the  request  of  local  societies  and 
farmers'  clubs. 

With  regard  to  both  the  intermediate  and  lower  class  agricul- 
tural schools,  it  must  be  noted  that  agriculture  does  not  form  the 
sole  subject  of  study,  but  constitutes  only  a  part  of  the  curriculum, 
other  subjects  being  taught  as  well. 

The  agricultural  institutes  are,  as  I  have  already  stated,  generally 
connected  with  a  university,  of  which  they  constitute  a  fisusulty. 
They  are  all  plentifully  equipped  with  professors  and  lecturers, 
and  offer  to  students  of  agriculture  a  most  elaborate  curriculum, 
embracing  such  subjects  as  chemistry,  natural  history,  land-survey- 
ing, agricultural  engineering,  rural  economy  and  law,  gardening, 
animal  physiology,  botany,  physics,  entomology,  dec. 

Of  these  the  Agricultural  High  School  of  Berlin,  forming  a  part 
of  the  Berlin  University,  is  distinctly  first  in  importance.  The 
buildings  which  constitute  this  school  are  large  and  handsome,  the 
main  one  being  some  240  feet  long  by  180  feet  deep.  The  central 
ball  forms  the  museum  of  the  college.  It  is  the  most  extensive 
agricultural  museum  in  the  world,  and  contains  a  most  complete 
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collection  of  agricultural  implements  of  all  kinds.  I  was  informed 
that  nearly  all  the  implements  were  lent  by  the  makers,  and  that 
they  were  constantly  being  removed  and  repl^tced  by  those  of  more 
modern  structure.  The  museum  contains,  in  addition  to  agricul- 
tural implements,  magnificent  botanical,  zoological,  and  minera- 
logical  collections. 

The  initial  cost  of  the  Berlin  Agricultural  High  School  amounted 
to  over  XI 30,000.  It  is  splendidly  equipped  with  laboratories, 
dsc.  Considering  the  nature  of  the  instruction  the  fees  are 
extremely  moderate.  In  view,  however,  of  the  number  of  students 
attending  the  school  it  must  be  confessed  that  the  benefits  seem  to 
be  rather  out  of  proportion  to  the  expense;  the  annual  govern- 
ment grant  being  probably  not  much  under  £9,000.  Of  these 
institutions,  of  a  first-class  nature,  there  are  some  twelve  or  thirteen 
in  Germany,  many  of  them  being  attached,  as  I  have  said,  to  the 
universities;  those  of  Bonn,  Halle,  Gottingen,  Konigsberg,  Kiel, 
Breslau,  Leipzig,  Giessen,  and  Jena  belonging  to  this  class,  while  of 
those  separate  from  a  university  undoubtedly  the  most  important 
is  that  of  Hohenheim.  This  latter  may  be  taken  as  a  good  type 
of  the  others.  Accordingly,  a  short  description  of  it  may  serve  as 
an  illustration  of  this  class  of  agricultural  colleges. 

Hohenheim  is  in  the  kingdom  of  WUrtemburg.  It  is  under  the 
control  of  the  Minister  of  State  for  ecclesiastical  and  educational 
affairs,  and  is  worked  on  the  principle  of  the  combination  of  practice 
with  science,  and  has  attached  to  it  a  farm  of  about  760  acres. 
It  is  well  equipped  with  professors. and  lecturers,  numbering  among 
the  former  the  distinguished  experimentalist.  Dr.  Emil  von 
Wolff.  Its  course  extends  over  two  years,  each  consisting  of 
two  sessions,  winter  and  summer,  and  the  students  being  for  the 
most  part  residential.  The  fees  are  also  extremely  moderate,  as 
is  the  case  in  most  of  these  colleges — almost  the  entire  expense 
being  borne  by  the  State.  Although  WtLrtemburg  is  comparatively 
a  small  kingdom,  numbering  some  two  millions  of  a  population, 
it  has,  in  addition  to  this  large  academy,  several  other  agricultural 
colleges,  in  addition  to  schools  of  a  more  elementary  nature,  such 
as  are  to  be  found  sdl  over  Germany,  and  to  which  I  shall  refer 
immediately.  I  may  incidentally  mention  that  the  total  amount 
spent  by  this  small  kingdom  on  agricultural  education  amounts 
to  close  on  £11,000  per  annum.  On  this  point,  allow  me  to 
quote  from  a  paper  which  has  recently  appeared  in  one  of  the 
agricultural  journals,  by  Mr.  Wm.  Somerville,  B.Sc. : — **  What 
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must  strike  one  chiefly  is  the  fact  that  this  little  kingdom  of 
Wiirtemburg,  not  more  than  half  the  size  of  Yorkshire,  whose  exact 
whereabouts  the  average  Englishman  may  be  excused  having  some 
difficulty  in  determining,  is  so  thoroughly  alive  to  the  importance 
of  its  agricultural  interests  that  it  dwarfs  England's  somewhat 
feeble  efforts  into  absolute  insignificance.  Averaging  the  difference, 
as  regards  both  areas,  between  WUrtemburg  and  Britain,  and 
then  multiplying  what  the  former  country  spends  upon  its 
agricultural  education  by  the  number  thus  found,  we  arrive  at 
the  result  that,  if  our  own  country  acted  in  the  same  generous 
way,  it  would  expend  yearly  £184,433  on  education  in  agriculture 
alone.  K  we  take  the  sum  which  Wiirtemburg  spends  on  other 
agricultural  matters — namely,  £14,130,  and  treat  it  in  the  same 
way,  we  find  that,  to  be  equally  careful  of  her  agricultural 
interests,  Britain  should  spend  £240,210.  Adding  these  sums 
together,  we  get  £424,643  as  the  amount  which  should  find  its 
way  every  year  into  channels  leading  directly  to  foster  agriculture 
in  this  country." 

So  much  then  for  this  first  class  of  agricultural  colleges.  Of  the 
second  or  intermediate,  Landmrthscha/ts-Schulen,  we  have  schools 
not  entirely  devoted  to  agricultural  education,  but  at  which 
agricultural  science  forms  a  prominent  feature.  They  occupy  a 
position  intermediate  between  the  Gymnasium  or  classical  school 
on  the  one  hand,  and  the  Real-Schule  or  modem  school  on  the 
other.  Of  these  there  are  some  sixteen  at  present,  each  kingdom 
having  at  least  one,  some  two.  Here  the  education  is  of  a 
theoretical  nature. 

We  come  now  to  the  third  class  of  schools,  those  affording  a  lower 
agricultural  education,  the  so-called  Ackerhau-SckuXeny  which  are 
very  much  more  plentiful  on  the  whole,  one  province  alone  possess- 
ing over  thirty.  Some  are  in  connection  with  the  intermediate 
schools  and  act  as  feeding  schools  for  them,  the  others  being  of  a 
more  practical  nature.  My  time  will  not  permit  me  to  do  more  than 
merely  mention  the  other  classes  of  schools — namely,  the  so-called 
winter  schools,  which  only  exist  for  a  short  period  of  the  year, 
and  consist  of  little  more  than  evening  lectures,  these  being 
primarily  intended  for  those  practically  engaged  in  agricultural 
pursuits;  the  travelling  lecturers,  Wanderlehrer^  who  travel  about 
from  place  to  place  delivering  before  agricultural  societies  papers 
of  a  more  or  less  practical  nature;  and,  lastly,  the  large  number  of 
agricultural  schools  for  special  subjects,  such  as  dairying,  forestry. 
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bee-keeping,  Ac  In  the  Apflendix  te  this  ^aper  wfll  be  found 
tables  containing  statistics  as  to  the  nnmber  of  these  various 
schools,  from  which  it  will  be  seen  that  the  total  number  amoonts 
to  several  thousands. 

Before  leaving  the  sabject  of  German  agriooltaral  education 
permit  me  to  refer  briefly  to  the  large  number  of  magnifi- 
cently-equipped experimental  stations.  .  The  influence  which  the 
existence  of  these  institutions  must  exert  on  the  agricultural 
education  of  the  country  cannot  be  too  highly  rated.  In  some 
countries  their  establishment  has  preceded  that  of  the  more 
strictly  educational  institutions,  while  in  others  it  has  followed 
them.  Of  these  experimental  stations  there  are  at  present  in 
(Germany  some  seventy,  all  of  them  engaged  in  useful  work,  both  in 
the  shape  of  original  research  and  of  a  more  practical  nature  as 
corUrol  stations;  that  is  to  say,  in  the  analysing  of  manures,  seeds, 
and  feeding-stuffs.  A  complete  list  will  be  also  found  in  the 
Appendix. 

In  France  the  system  of  agricultural  education  is  of  a  more 
practical  nature  than  that  of  Qermany.  The  history  of  the  move- 
ment dates  back  as  far  as  1763.  Not  much  progress,  however, 
seems  to  have  been  made  until  the  early  part  of  this  century. 
The  institution  which  stands  at  the  head  of  French  agricultural 
colleges  is  the  National  Agricultural  Institute  in  Paris,  which 
was  first  started — although  it  has  passed  through  several  (Ganges 
since  then — in  1848.  Like  the  Berlin  High  School,  it  is 
thoroughly  equipped  with  a  full  staff  of  eminent  professors.  The 
subjects  taught  include  chemistry,  mechanics,  mineralc^,  zoology, 
botany,  physiology,  meteorology,  rural  economy,  geology,  arboricul- 
ture, agricultural  engineering,  eta 

The  expense  of  keeping  up  this  institution  is  naturally  con- 
siderable. This,  it  has  been  calculated,  amounts  to  little  sfatMrt^  of 
£100  per  student  per  animm.  The  students  include  those  who 
aspire  to  positions  in  the  Government  department  of  agrionlture^ 
professors  of  agriculture  in  the  different  schools  throughout  the 
country,  directors  of  exi>erimental  stations,  sugar  manufactories, 
distilleries,  dsc,  large  tenant  formers,  dec.  The'  grant  for  this 
institutein  1882  amounted  to  over  £10,000,  the  amount  received 
in  fees  being  only  some  £720.  The  staff  consists  of  over  twenty 
professors. 

In  addition  to  this  splendidly  -  equipped  institute,  France 
possesses  three  other  schools  at  which  agricultural  education  of 
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a  high  order  is  taught  These  are  called  "  regional "  schools,  the 
most  important  being  that  of  Grignon.  They  are  all  supported 
entirely  by  the  State,  that  of  Grignon  costing  about  £7,000  a 
year.  The  education  at  these  regional  schools  is  both  of  a  theo- 
retical and  practical  nature. 

We  have  next  to  these  regional  schools  the  soiled  "  practical " 
schools,  which  have  large  farms  attached  to  them.  Here  the 
instiiiction  is  mainly  practical  The  students  live  in  the  school, 
the  course  being  of  two  years'  duration. 

The  third  and  lowest  class  of  schools  are  the  "farm  schools,"  in 
all  from  twenty  to  thirty  in  number.  Here  the  pupils,  who  con- 
sist chiefly  of  the  small  farmer  or  even  ploughman  class,  may  be 
regarded  as  apprenticing  themselves  to  the  director  of  the  school 
for  a  period  varying  from  two  to  three  years.  These  schools  are 
also  supported  by  the  State.  In  addition  to  these  there  are  certain 
others,  which  are  devoted  to  special  subjects,  just  as  in  Germany, 
such  as  forestry,  drainage  and  irrigation,  dairying,  &c 

Lastly,  there  are  what  are  called  departmental  professors  of 
agriculture.  These  professors  lecture  in  so-called  normal  schools, 
which,  like  those  in  this  country,  are  schools  devoted  to  the  training 
of  teachers.  Their  salaries  are  defrayed  by  the  State.  Of  these 
departmental  professors  there  is  an  ever*growing  number,  the 
intention  of  the  government  being  that  each  department  of  the 
country  should  possess  at  least  one  of  these  professors.  I  may  add 
that  France,  like  Germany,  possesses  a  number  of  agricultural 
experimental  stations;  their  number,  however,  is  not  much  more 
than  one-third  of  those  in  Germany,  while  the  nature  of  their  work 
is  very  largely  of  a  purely  practical  order,  comparatively  little 
work  of  a  research  nature  being  undertaken. 

In  conclusion,  contrasting  the  system  of  education  in  Germany 
and  in  Trance,  we  see  that  that  of  the  latter,  while  of  a  distinctly 
more  practical  nature,  is  by  no  means  so  elaborate  or  wide-spread 
as  that  of  the  former. 

Of  other  continental  countries,  Denmark,  Belgium,  and  the 
Netherlands  may  be  mentioned  as  occupying  a  foremost  place  as 
possessors  of  a  developed  system  of  agricultural  education.  This 
has  already  borne  fruit  in  Denmark,  as  all  are  aware.  The  move- 
ment began  in  that  country  about  the  beginning  of  this  century, 
when  a  professor  of  agriculture  was  appointed  in  the  University 
of  Copenhagen;  and  since  then  the  system  has  been  gradually 
extended.     It  may  be  divided  into  two  classes:  the  first  advanced 
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and  almost  of  a  purely  theoretical  nature,  the  second  almost  wholly 
practical.  The  development  of  dairy  instruction,  resulting  in  the 
production  of  butter  and  other  dairy  produce  of  an  exceptionally 
excellent  quality,  is,  alas,  too  well  known  in  this  country.  The 
importation  of  Danish  butter  into  our  home  markets  in  such  large 
quantities  has  had  at  least  one  good  effect,  for  it  has  helped  to  a  no 
inconsiderable  extent  to  bring  prominently  before  the  public  the 
great  necessity  of  similar  dairy  instruction  in  this  country.  The 
valuable  work  done  by  the  Royal  Agricultural  Society  of  Denmark 
in  the  promotion  of  higher  agricultural  interests  ought  not  to  be 
omitted  in  any  account  of  Danish  agricultural  education. 

According  to  Mr.  Jenkins'  report,  published  in  1884,  the 
Danish  Government  spent  at  that  time  about  J&l  1,000  per  annum 
in  the  promotion  of  agricultural  education. 

With  regard  to  Belgium  and  the  Netherlands,  it  must  suffice  to 
say  that  their  system  resembles  that  prevailing  in  France.  They 
each  possess  one  first-class  institution,  being,  respectively,  at 
Gtombloux  for  Belgium,  and  Wageningen  for  the  Netherlands. 
The  entire  expense  of  both  these  institutes  is  borne  by  the 
State.  In  addition  to  these  there  are  a  number  of  other  schools 
of  a  less  complete  nature,  and  also  experimental  stations 

So  much,  then,  for  continental  countries.  Before  passing  on  to 
our  own  country,  let  me  say  a  word  or  two  with  regard  to 
America. 

Now,  at  first  sight,  it  may  seem  strange  to  expect  to  find  any 
developed  system  of  agricultural  education  in  America,  and  for 
this  reason — namely,  that  America  is  a  new  country;  its  soil  is  not 
yet  so  impoverished;  nature  is  in  a  sense  more  abundant  in  her 
gifts;  consequently  there  is  less  necessity  for  science  in  husbandry. 
Now  this  is  quite  true.  The  soil  there  \b  by  no  means  so 
impoverished,  and  farming  there  does  not  need  to  be,  and, 
moreover,  has  not  been  in  the  past,  conducted  in  the  same 
'^  intensive  "  way  as  in  our  own  country.  Nevertheless,  America 
has  recognised  the  fact  that  virgin  soil  will  not  last  for  ever,  and 
that,  if  the  necessity  for  conducting  agriculture  on  the  most 
advanced  and  scientific  lines  is  not  yet  clamant,  the  time  will 
come  soon  enough,  and  in  the  meantime  that  it  is  well  to  be 
preparing  for  that  day.  The  States  have,  accordingly,  pursued  a 
most  enlightened  policy  in  establishing  and  fostering  agricultural 
education  as  much  as  possible. 

The  first  active  steps  taken  in  this  direction  were  taken  as  far 
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back  as  1844.     Even  previous  to  this  date  some  of  the  older 
colleges  possessed  chairs  of  agriculture. 

The  first  agricultural  college,  however,  was  founded  in  1855  at 
Cleveland,  in  Ohio,  and  within  the  next  three  or  four  years  three 
others  were  started. 

A  most  important  step  was  taken  in  1862,  when  Congress 
granted  from  the  public  domain  30,000  acres  for  each  senator 
and  representative  in  Congress.  This  grant  was  variously 
applied.  In  some  cases  it  was  used  for  founding  and  equipping 
an  Agricultural  Department  in  existing  colleges,  while  in  other 
cases  it  was  devoted  to  the  institution  of  new  agricultural 
colleges.  The  number  of  institutions  receiving  this  grant  I  find 
in  1880  amounted  to  forty-six,  some  thii-ty  of  which  had  a  total 
of  over  1,000  students,  with  100  professors. 

It  must  be  added  that  one  of  the  chief  benefits  of  such  endow- 
ments has  been  the  very  valuable  research  work  carried  on  at 
most  of  these  colleges,  and  the  consequent  valuable  information 
thus  obtained.  Their  influence  has  been  thus  of  a  very  much 
wider  kind  than  at  first  sight  would  appear. 

While  thus  many  of  the  experimental  stations  are  in  connection 
with  the  agricultural  coUeges  or  agricultural  departments  of  the 
universities,  there  are  others  existing  in  connection  with  no 
institution,  and  for  the  sole  purpose  of  research  and  analysis — 
exercising  a  ^'  control "  function  similar  to  the  German  ones.  To 
the  veteran  agricultural  chemist^  Professor  S.  W.  Johnson,  is  due 
to  a  large  extent  the  honour  of  being  instrumental  in  establishing 
the  first  of  these  stations — namely,  that  of  Connecticut.  This  was 
started  by  a  Government  grant  of  $2,800.  It  has  steadily  increased, 
and  in  1884  it  was  in  receipt  of  $8,000  annually,  with  property  to 
the  value  of  $25,000,  including  ample  laboratoiy  accommodation, 
glass-hou^,  (fee,  and  some  six  acres  of  ground  There  are  a 
number  of  others,  equally  e£Sicient,  which  my  time  will  not  permit 
me  to  mention. 

A  reference  must  be  made  to  the  excellent  services  performed 
by  the  American  Agricultural  Department,  which  is,  perhaps,  after 
all,  the  most  effective  public  educator.  It  publishes  elaborate 
annual  reports,  and  disseminates  information  throughout  the 
country  on  agricultural  subjects. 

Turning  now  to  Great  Britain  and  Ireland,  let  me  remark  that 
here,  as  in  other  things,  there  exists  a  considerable  difference 
between  the  two  countries.     I  shall  begin  with  Ireland,  because  in 
Vol.  XX.  k 
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this  matter  it  is,  I  consider,  very  much  in  advance  oi  Great 
Britain. 

Ireland  may  be  said  at  the  present  time  to  possess  a  very  fair 
system  of  agricultural  education  of  the  most  elementary  kind. 
The  movement  began,  as  far  back  as  1831,  with  the  institution  of 
a  central  school  at  Glasnevin,  near  Dublin.  Attached  to  this 
school  was  a  model  farm  for  the  purpose  of  combining  practical 
instruction  with  theoretical 

The  aim  of  Government  in  founding  this  college  was  to  provide 
for  the  training  of  teachers  in  agricultural  science,  who -should 
teach  the  subject  in  the  national  schools  throughout  the  country. 
At  present  there  are  a  large  number  of  such  national  schools 
where  agricultural  science  is  taught,  and  in  addition  to  them  there 
are  also  a  number  of  what  are  called  "  model  agiicultural  schools  " 
of  the  type  of  the  Glasnevin  school.  This  stands  at  the  head  of 
these  along  with  the  Munster  school  at  Cork. 

According  to  the  prospectus  of  the  former  of  these  two  institu- 
tions, its  object  is  to  supply  instruction  (1)  in  the  science  and 
practice  of  agriculture  to  the  sons  of  farmers,  to  national  teachers, 
and  others;  (2)  in  the  most  improved  systems  of  daii*ying  to 
young  women.  The  theoretical  instruction  consists  of  a  series  of 
lectures  on  such  subjects  as  natural  history  and  botany,  chemistry 
and  geology,  diseases  of  farm  animals,  and  theory  and  practice  of 
agriculture.  The  lecturer  on  botany  is  the  professor  of  that 
subject  in  the  Dublin  University;  while  the  distinguished  agricul- 
tural chemist,  Sir  Charles  Cameron,  lectures  on  chemistry.  The 
Munster  school,  near  Cork,  has  also  lectures  on  agricultural 
chemistry  and  veterinary  science. 

Al^ough  what  is  being  done  in  Ireland  by  Government  for 
agricultural  education  is,  compared  with  that  in  other  countries, 
very  small,  it  is  very  much  more  than  is  done  for  Britain.  Nearly 
everything  hitherto  effected  in  this  department  has  been  due  to 
private  enterprise.  Until  last  year  the  little  which  Grovemment 
had  done,  in  addition  to  the  South  Kensington  scheme  of  payment 
by  results,  "might  be  summed  up" — as  the  late  Mr.  Jenkins 
pathetically  put  it — in  two  lines,  viz.  : — 

(1)  The  establishment  of  a  Chair  of  Agriculture  at  the  Normal 

School  of  Science,  South  Kensington; 

(2)  And  the  grant  of  £150  per  annum  towards  the  endowment 

of  the  Chair  of  Agriculture  at  Edinburgh  University. 
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With  regard  to  the  work  of  the  South  Kensington  department, 
I  may  explain  that  the  *'  principles  of  agriculture  "  is  one  of  the 
subjects  for  which,  under  the  Science  and  Art  scheme,  properly 
qualified  teachers  throughout  the  country  may  earn  grants.  This 
is  being  more  and  more  taken  advantage  of,  and  it  cannot  be  denied 
that  it  has  been  the  means  of  doing  excellent  work  in  the  past. 
While,  however,  it  may  serve  as  an  aid  to  agricultural  education, 
it  can  scarcely  be  expected  to  take  its  place. 

Hie  foundation  of  the  chair  of  agriculture  at  the  Normal  School 
of  Science  was  distinctly  a  most  important  step.  By  special 
arrangement  teachers  may  now  attend  a  special  course  in  summer, 
the  department  paying  their  expenses.  These  teachera  come  from 
various  parts  of  the  country,  their  object  being  to  introduce  agri- 
cultural science  as  a  subject  into  the  schools  from  which  they  come. 

A  scheme  similar  to  this  was  inaugurated  last  year  at  the 
Edinburgh  University,  Government  granting  for  the  scheme  a 
sum  of  £Z00  out  of  the  £5,000  grant.  I  may  be  permitted  to 
remark,  in  passing,  that  a  similar  scheme  is  also  being  carried 
out  this  year  in  connection  with  the  Glasgow  and  West  of  Scotland 
Technical  College,  and  some  forty-two  teachers  are  travelling  in 
from  various  parts  of  the  country  to  attend  these  lectures. 
Government  gives  a  sum  of  £250  towards  defraying  the  expenses 
of  this  scheme,  as  well  as  in  recognition  of  the  work  being  carried 
on  there  in  promoting  agricultural  education  generally. 

The  grant  of  £5,000  has  undoubtedly  stimulated  the  movement 
very  considerably,  and  small  grants  have  been  made  to  various 
institutions  where  the  subject  was  already  taught,  as  well  as  for 
the  promotion  of  dairy  schools. 

This  is  practically  all  that  our  Government  has  done,  and  it 
must  be  confessed  that,  when  it  is  compared  with  what  is  being 
done  by  the  governments  of  the  respective  countries  I  have  just 
mentioned,  tiie  comparison  is  not  in  our  favour. 

Fortunately,  private  enterprise  has  done  much  in  this  country 
to  make  up  for  the  apathetic  attitude  of  our  Government; 
and  while  it  is  not  my  intention  in  this  paper  to  deal  with  this 
side  of  the  question,  it  would  be  an  unpardonable  omission  in  a 
paper  of  this  kind  not  to  mention  at  least  those  institutions  which 
have  nobly  been  striving  to  foster  this  cause.  There  are  in 
England  at  present  two  admirably-equippod  agricultural  colleges, 
Cirencester  and  Downton,  where  a  complete  agricultural  education 
may  be  had. 
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The  first  of  these,  Cirencester,  dates  back  as  far  as  1845.  I 
cannot  take  time  to  describe  the  history  of  the  movement  which 
ended  in  its  foundation,  or  to  detail  the  difficulties  it  experienced 
in  the  early  days  of  its  existence.  It  is  sufficient  for  my  purpose 
to  say  that  it  is  at  present  in  a  prosperous  condition,  and  affi>rds 
for  the  students  of  the  richer  class  an  admirable  opportunity  for 
thoroughly  equipping  themselves  for  agricultural  pursuits.  The 
other  college  of  this  kind  is  that  of  Downton,  which  is  also  well 
equipped  for  providing  a  first-class  agricultural  education.  Both 
of  these,  however,  from  their  very  nature,  appeal  only  to  a  very 
limited  class ;  and,  from  the  necessarily  high  fees  which,  as  private 
institutions,  they  are  compelled  to  charge,  are  only  available  for 
those  possessed  of  considerable  means.  In  addition  to  those  two 
colleges  there  is  another  at  Aspatria,  Newcastle,  and  there  is  a 
lectureship  at  Aberdeen  University.  In  addition  to  the  uni- 
versity chair  at  Edinburgh,  there  are  two  lectureships,  one  at  the 
Heriot-Watt  College,  and  one  in  the  College  of  Technology. 
Of  the  other  chairs  or  lectureships  at  present  existing  in  this 
country,  the  following  are  the  most  important : — the  Sibthorpian 
Professorship  of  Kiiral  Economy  at  Oxford,  and  a  lectureship  on 
Dairying ;  lectureships  in  King's  College  and  in  City  of  London 
College.  I  should  also  mention  that  an  excellent  scheme  of 
Agricultural  Education  is  at  present  being  developed  in  North 
Wales  in  connection  with  the  University  College  of  Bangor* 

It  would  not  be  fair  to  omit  mentioning  the  excellent  work 
which  has  been  accomplished  in  fostering  the  higher  interests  of 
agriculture,  both  educational  and  otherwise,  by  the  two  national 
agricultural  societies — the  Royal,  of  England,  and  our  own  High- 
land and  Agricultural  Society  of  Scotland — ^by  (1)  granting 
diplomas  and  bursaries  to  successful  competitors;  (2)  by  the 
keeping  up  of  experimental  stations,  and  by  the  publication  from 
time  to  time  of  the  Journal  of  the  Transactions  of  the  societies, 
which  often  contain  papers  of  the  very  highest  value. 

And  lastly,  and  certainly  not  least,  I  would  refer  to  the  enor- 
mous stimulus  which  higher  agriculture  has  received  in  this 
country  from  the  brilliant  and  now  world-famed  Kothamsted 
experiments.  Far  behind  as  a  country  we  undoubtedly  are,  but 
from  the  scientific  point  of  view  the  Kothamsted  experiments  go 
far  to  make  good  this  deficiency;  for  the  amount  and  value  of  the 
work  which  has  been  there  carried  out  is  unrivalled  by  any  agri- 
cultural experimental  station  in  the  world.     For  this,  however, 
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no  thankk  are  due  to  Gk>yemment,  for  the  station  has  been  started 
by,  and  supported  entirely  at  the  expense  of,  Sir  John  Lawes, 
Barty  who  has  set  aside  a  sum  of  £100,000  for  the  purpose  of 
carrying  on  the  station  after  his  death. 

I  have  now  given  you  a  brief  review  of  what  is  at  present  being 
done  in  some  of  the  principal  countries  of  Europe  and  in  America 
towards  fostering  agricultural  education,  as  well  as  a  very  hurried 
sketch  of  what  is  being  done  in  our  own  country. 

The  comparison,  as  I  have  already  mentioned,  is  not  m  our 
favour.  In  whatever  way  we  may  look  at  it,  we  as  a  country  are 
far  behind — lamentably  far  behind — other  countries  in  this  matter. 
This  is  all  the  more  to  be  regretted  from  the  fact  that  we  have 
enjoyed  in  the  past  the  reputation  of  being  one  of  the  foremost 
agricultural  countries  in  the  world,  and  this  not  without  good 
reason.  As  far  back  as  1843  Professor  Johnston  wrote : — ''  In 
foreign  countries  Scottish  agriculture  has  the  reputation  of  being 
the  best  in  the  empire,  and  Scottish  customs  and  the  agricultural 
literature  of  Scotland  are  familiar  to  the  improving  husbandman 
in  almost  every  part  of  the  world."  At  that  time,  from  an  agri- 
cultural educational  point  of  view,  Scotland  was  one  of  the  first 
countries  in  the  world  After  arguing  the  claims  of  agricultural 
education.  Professor  Johnston  says : — "  By  following  out  the  above 
course  of  procedure,  Scotland,  as  she  had  the  first  national  agri- 
cultural society  and  the  first  chair  of  agriculture,  would  take  the 
lead  likewise,  and  be  the  first  to  place  a  regular  and  complete 
course  of  agricultural  instruction  within  the  reach  of  the  owners 
and  holders  of  the  land."  This  was  in  1843;  since  then  the 
whole  of  these  wide-spread  systems  which  I  have  just  described 
have  been  developed,  and,  in  the  meantime,  what  have  we  been 
doing  1  I  am  sorry  to  say,  practically  nothing,  as  far  as  extension 
of  agricultural  educational  facilities  go.  We  who  occupied  a 
foremost  place  some  50  years  ago  are  now  no  longer  in  the  front, 
but  the  rear.  This  ought  not  to  be  so ;  and  I  would  suggest  that 
the  best  way  of  developing  agricultural  education  in  this  country 
would  he— First :  by  introducing  it  as  an  elementary  subject  into 
all  rural  schools.  Second:  by  providing  facilities  for  higher 
agricultural  education,  by  endowing  the  universities  or  other 
higher  colleges  with  faculties  or  departments  of  agriculture.  In 
this  way  the  expense  would  be  much  less  than  by  the  institution 
of  pui'ely  agricultural  colleges.  The  science  faculty  of  the  uni- 
versity could  be  utilised  for  teaching  purposes,  as  is  done  in  the 
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case  of  the  German  oniversitiea  to  some  extent  Third :  by  the 
iiistiitttion  of  experimental  stations  and  special  schools,  such  as 
dairj,  forestry,  etc. 

Apart  from  the  utilitarian  argument  in  favour  of  the  introduc- 
tion of  agricultural  science  into  schools,  there  exists  another. 
There  is,  I  venture  to  think,  no  subject  better  suited  to  train  the 
mind  in  habits  of  observation.  It  is  one  of  the  most  suggestive 
subjects  that  could  be  taught,  and  would  go  far  to  bring  about 
what  is,  I  take  it,  one  of  the  main  objects  of  all  education,  the 
habit  of  thinking  for  one's  self. 

According  to  a  writer  in  the  December  number  of  BlaehwoocTt 
Mcigcmne — "The  successful  farmer  of  the  future  must  be  well 
grounded  in  the  general  and  technical  knowledge  of  his  business. 
He  must  look  closely  and  more  carefully  into  the  internal 
working  of  his  farm  than  was  necessary  in  former  time&  He 
must  watch  keenly  every  movement  of  the  foreign  producer, 
study  the  conditions  and  prospects  of  the  markets,  and  be 
prepared  to  produce  such  commodities  as  are  likely  to  bring  him 
the  best  return.  He  must  not  tie  himself  to  the  growing  of 
certain  crops  and  the  rearing  of  certain  stock  merely  because  his 
forefathers  did  so,  or  because  he  himself  found  them  profitable  in 
times  gone  by.  He  must  cultivate  an  'open  mind';  be  ready 
and  willing  to  avail  himself  of  any  new  system  or  modification  of 
practice  calculated  to  benefit  him — ^being  careful,  of  course,  not  to 
attempt  upon  a  large  scale  practices  which  are  risky  or  have  not 
been  proved  by  actual  test.  He  must  not  be  above  giving  his 
attention  to  little  points  of  detail  or  to  tiny  dribblets  of  income, 
for  in  agriculture  the  '  day  of  small  things '  has  assuredly  come. 
Method,  precbion,  industry,  forethought,  economy,  sound  and 
ready  judgment,  and  intelligence — these  are  the  elements  of 
successful  business.  They  are  as  essential  to  the  farmer  of  today 
as  to  the  busiest  business  man  in  our  greatest  commercial  centre. 
Conducted  by  a  mce  of  farmers  thus  qualified,  there  need  be  no 
fear  as  to  the  future  of  British  farming." 

How,  it  may  be  asked,  is  this  to  be  effected?  May  I  not 
answer  I — ''  By  the  introduction  of  a  thorough  system  of  agri- 
cultural education." 
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APPENDIX. 


J.— AGRICULTURAL  AND  FORESTRY   INSTITUTES 
AND   SCHOOLS   OF  GERMANY. 


HIGHER  AGRICULTURAL  AND  FORESTRY  SCHOOLS. 
I.  Kingdom  of  Prussia— - 


1.  Konigsberg, 

2.  Breslau, 

3.  Halle,    . 

4.  Kiel,      . 

5.  Gottingen, 

6.  Berlin,  . 

7.  Poppelsdorf, 

8.  EberswaJde, 

9.  Miinden, 

10.  Berlin,  . 

11.  Hanover, 

12.  Gottingen, 


The  Agricultural  Institate  of  UniTernty. 

Do.  do. 

Do.  do. 

Do.  do. 

Do.  do. 

The  Royal  Agricultural  High  School. 

Do.  do. 

The  Royal  Forestry  Academy. 

Do.  do. 

The  Royal  Veterinary  College. 

Do.  do. 

The  Veterinary  Institute  of  the  University. 


INTERMEDIATE  AGRICULTURAL  SCHOOLS. 

Bast  Pmada,  2;  West  Prussia,  1;  Brandenburg,  1;  Pomerania,  2; 
Posen,  1;  SUeaia,  2;  Schleswig-Holstein,  1;  Hanover,  1;  Westphalia,  2; 
Hesse  Nassau,  1 ;  Rhine  Province,  2. 

HIGHER  AND  INTERMEDIATE  AND  FORESTRY  SCHOOLS. 

II.  KiNODOM  OF  Bavabia. —Munich,*  4;  Weihenstephan,  1;  Aschaffen* 
burg,  1. 

III.  Kingdom  of  Saxony.— Leipzig,t  1;  Tharand,  1;  Dresden,  1. 

IV.  Kingdom  of  WifRTEMBURC. — Hohenheim  (the  well-known  Royal 

Agricultural  Academy)  and  Stuttgart. 

V.  Hessk. — G lessen  Institute  of  the  University. 

VI.  Mecklenburg  -  Schwerin.  —  Rostock    (Agricultural    Professor  at 
University). 

VII.  Saxe -Weimar  Eisenach.— Jena  (Agricultural  Institute  of  the  Uni- 
versity). 

LOWER  AND  SPECIAL  SCHOOLS. 

Travelling  Lecturers,  &c. 

Prussia. — East  Prussia,  14;  West  Prussia,  7;  Brandenburg,  12; 
Pomerania,  3;  Posen,  5;  Silesia,  12;  Saxony,  12;  Schleswig-Holstein,  4; 
Hanover,  15;  Westphalia,  30;  Hesse-Nassau,  6;  Rhine  Province,  25 
(besides  221  agricultural  classes) ;  HohenzoUem,  4. 


*  Including  the  Agricultiuml  Department  of  the  Munich  Technical  College. 
t  The  Agricultural  Institute  of  the  UnlrersUy. 
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Bavaria.  —  Upper  Bavaria,  6,  and  38.  agricultural  classes;  Lower 
Bavaria,  6,  and  14  classes;  Palatinate,  3,  and  490  improvement  classes; 
Upper  Palatinate,  2,  and  13  classes;  Upper  Franconia,  1,  and  60  improve- 
ment classes;  Middle  Franconia,  6,  and  1^1  classes;  Lower  Franconia,  8, 
and  85  improvement  classes;  Schwabia,  1,  and  100  improvement  classes. 

Saxont.— 14   middle  and   lower        Saxk-Mkiningkx    Hildburg- 


schools. 
WUrtemburg.  —19. 
Badbn.— 20. 
Hesse. — 7. 

Mecklenburg -ScHWEKiN.  —2. 
Saxe- Weimar  Eisenach.— 8. 
Oldenburg.— 2. 
Brunswick.— 2. 


HAUSBN.— 1. 

Waldbck. — Annual  grant  towards 
agricultural  education. 

Saxe- Altenburg.  —4. 

Recss,— 1. 

Anhalt. — 3. 

Alsace  and  Lorraine.- G. 


i?.— THE  AGRICULTUPtAL  RESEARCH  AND  CONTROL 

STATIONS  AND  AGRICULTURAL   CHEMICAL 

LABORATORIES  OF  GERMANY. 


I.— Kingdom  of  Prussia. 

Date  of 

Foundation. 

1. 

lusterburg, 

.     1858    . 

Manures,  Seeds,  and  Feeding  Stuffs. 

2. 

Konigsberg, 

.     1875    . 

Do.,                         do. 

3. 

Do., 

.     1887    . 

Milk  Laboratory. 

4. 

Danzig,      . 

.     1877    . 

Chemical  Laboratory  and  Control  Station 
for  Seeds. 

6. 

Dahme,     . 

.     1857    . 

Physiology  of  Plants. 

6. 

Berlin, 

•                              • 

Laboratory  of  Society  of  Spirit  Manufac- 
turers. 

7. 

Do., 

•            — —           ^ 

Laboratory  of  Ikrlin  Brewers. 

8. 

Regenwalde, 

.     1863    . 

Plant  Pliysiology  and  Soils. 

9. 

Eldena,     . 

.     1878    . 

Manures,  Feeding  Stuffs,  and  Seeds. 

10. 

Posen, 

.     1877    . 

Manures  and  Seeds. 

11. 

Breslau,    . 

.     1877    . 

.  Manures. 

12. 

Do., 

.     1869    . 

Animal  Physiology. 

13. 

Proskau,    . 

.     1873    . 

Plant  Physiology. 

14. 

Do., 

.     1878    . 

Milk  Laboratory. 

15. 

Breslau,    . 

•            "^^           ■ 

Seed  Control  Station. 

16. 

Halle, 

.     1865    . 

Animal  and  Plant  Physiology  (Manures, 
Feeding  Stuffs,  and  Seeds). 

17. 

Do., 

.     1863    . 

Experimental  Station  of  the  Institute. 

18. 

Arendsee, . 

.     1875    . 

Seed  Control  Station. 

19. 

Kiel, 

.     1871    . 

Agricultural  Department  (Manures,  &c.), 
aud  Dairy  Laboratory. 

20. 

Do., 

•                               • 

Seed  Control  Station. 

21. 

Kappeln,  . 

.     1809    . 

Manures,  Seeds,  and  Feeding  Stuffs. 
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I. — Kingdom  of  Pbussia  {continued). 


Date  of 
Foundation. 


22.  Gottingen, 

23.  Do.,     . 

24.  Do.,     . 

25.  Hildesheim, 

26.  Bremervorde,    . 

27.  Ebstorf,    . 

28.  Mttnster,  . 

29.  Marburg,  . 

30.  Wiesbaden, 

31.  GeiBenheim, 

32.  Bonn, 

33.  PoppeUdorf, 

34.  K.empen,  . 

1.  Munich,    . 

2.  Do., 

3.  Weihenstephan, 

4.  Munich,    . 

5.  Augsburg, 

6.  Bayreuth, 

7.  WUrzburg, 

8.  Speier, 

9.  Triesdorf , 
10.  Landahut, 


1857  .  Feeding  Experiments. 

1876  .  Feeding  Stuffs,  Manures,  and  Seeds. 

1872-5  .  .  Laboratory  and  Experimental  Field  of  the 
Agricultural  Institute. 

1870  .  Manures,  Feeding  Stuffs,  and  Seeds. 

1876  .  Seeds. 

1871  .  Seeds,  Feeding  Stuffs,  and  Manures. 

1871  .  Do.,  do. 

—  Agricultural  Chemical  Laboratory. 

1881  Agricultural    Chemical    Laboratory,    and 

^  Manures,  Seeds,  &c. 

1872  .  Fruit  and  Vine  Industry. 

1856  .  Manures,  Seeds,  and  Feeding  Stuffs. 

1856  .  Plant  Physiology. 
1883  .  Manures,  Foods,  &c. 

II.— KiNODOu  OF  Bavaria. 

1857  .  Animal  and  Plant  Physiology. 

1875  .  Agricultural  and  Physiological  Laboratory. 

1866  .  Research  and  Brewing. 

1874  .  Do.  do. 

1865  .  Manures,  Seeds,  and  Feeding  Stuffs. 

1867  .  Do.,  do. 

1877  .  Wine  Industry  and  Food  Stuffs. 

1875  .  Manures,  Feeding  Stufiis,  and  Seeds. 
1874  .  Do.,                       do. 

Seed  Control  Station. 


1.  Mockern,  . 

2.  Pommritz, 

3.  Dresden,  . 

4.  Tharand,  . 

5.  Dobeln,     . 

1.  Hohenheim, 

2.  Do., 

Carlsruhe, 
Do., 

Darmstadt, 

Oldenburg, 


.     1876    , 

III. —Kingdom  of  Saxony. 

.  1857  .  Animal  Physiology. 

.  1857  Animal  and  Plant  Physiology. 

.  1862  .  Chemical  and  Physiological  Laboratories. 

.  1869  .  Plant  Physiology  and  Microscopic  Work. 

.  1872  .  Manures,  Soils,  and  Plants. 

IV. — Kingdom  of  WUbtembero. 

.    1865    •    Manures  and  Botanical  Work. 
.     1877    •    Seed  Testing. 

v.— Grand  Ducjhy  of  Baden. 

.     1859    •    Wine  and  Tobacco. 

.    1872    •    Plant  Physiology  and  Seeds. 

VI.— Grand  Duchy  of  Hesse. 
.     1871    •    Manures,  Seeds,  and  Soils. 

VII.— Grand  Duchy  of  Oldenburg. 
.     1876    .    Manures,  Seeds,  and  Soils. 
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VIII.^DucHY  OF  Brunswick. 

Date  of 
Foundation. 

1862    .    Manures,  Seeds,  and  Soils. 


IX.— Grand  Ducht  of  Mbcklenbubg-Sghwerin. 

Rostock,  .        •     1875    •    Plant  Physiology,  Manures,  and  Feeding 

Stuffs. 

X.— Grand  Ducht  of  Saxe- Weimar. 

1.  Jena,  .      —      .    Seeds,  Feeding  Stuffs,  and  Manures. 

2.  Zwatzen,  .  —      .     Agricultural  Chemical  Laboratory. 

XI. — Duchy  of  Saxe-Meininoen-Hildburgshausen. 
Eisfeld,     .        .     1872    .     Manures,  &c. 


1.  Coethen,   . 

2.  Bernburg, 


Rusach,     . 


Bremen,    . 


XII.— Ducht  of  Anhalt. 

1864    .    Beetroot  Growing,  Manures,  &c. 

Do., 


do. 


1882    . 

XIII.— Alsace  and  Lorraine. 
1874    .    Plant  Physiology. 

XIV.— Bremen. 
1877    .    Peat  Bog  and  Meadow  Cultivation. 


The  Income  from  all  sources,  iucluding  Subvention  from  the  State  and 
Societies  of  various  kinds,  ranges  from  £25  up  to  £3,000  per  annum — 
the  total  amount  of  the  Subvention  for  all  the  stations  being  about 
£31,000. 
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this  matter  it  is,  I  consider,  very  much  in  advance  of  Great 
Britain. 

Ireland  may  be  said  at  the  present  time  to  possess  a  very  fair 
system  of  agricultural  education  of  the  most  elementary  kind. 
The  movement  began,  as  far  back  as  1831,  with  the  institution  of 
a  central  school  at  Glasnerin,  near  Dublin.  Attached  to  this 
school  was  a  model  farm  for  the  purpose  of  combining  pmctical 
instruction  with  theoretical 

The  aim  of  Government  in  founding  this  college  was  to  provide 
for  the  training  of  teachers  in  agricultural  science,  who -should 
teach  the  subject  in  the  national  schools  throughout  the  country. 
At  present  there  are  a  large  number  of  such  national  schools 
where  agricultural  science  is  taught,  and  in  addition  to  them  there 
are  also  a  number  of  what  are  called  "  model  agricultural  schools  " 
of  the  type  of  the  Glasnevin  school.  This  stands  at  the  head  of 
these  along  with  the  Munster  school  at  Cork. 

According  to  the  prospectus  of  the  former  of  these  two  institu- 
tions, its  object  is  to  supply  instruction  (1)  in  the  science  and 
practice  of  agriculture  to  the  sons  of  farmers,  to  national  teachers, 
and  others;  (2)  in  the  most  improved  systems  of  dairying  to 
young  women.  The  theoretical  instruction  consists  of  a  series  of 
lectures  on  such  subjects  as  natural  history  and  botany,  chemistry 
and  geology,  diseases  of  farm  animals,  and  theory  and  practice  of 
agriculture.  The  lecturer  on  botany  is  the  professor  of  that 
subject  in  the  Dublin  University;  while  the  distinguished  agricul- 
tural chemist.  Sir  Charles  Cameron,  lectures  on  chemistry.  The 
Munster  school,  near  Cork,  has  also  lectures  on  agricultural 
chemistry  and  veterinary  science. 

Al^ough  what  is  being  done  in  Ireland  by  Government  for 
agricultural  education  is,  compared  with  that  in  other  countries, 
very  small,  it  is  very  much  more  than  is  done  for  Britain.  Nearly 
everything  hitherto  effected  in  this  department  has  been  due  to 
private  enterprise.  Until  last  year  the  little  which  Government 
had  done,  in  addition  to  the  South  Kensington  scheme  of  payment 
by  results,  "might  be  summed  up" — as  the  late  Mr.  Jenkins 
pathetically  put  it — in  two  lines,  vii  ; — 

(1)  The  establishment  of  a  Chair  of  Agriculture  at  the  Normal 

School  of  Science,  South  Kensington; 

(2)  And  the  grant  of  £150  per  annum  towards  the  endowment 

of  the  Chair  of  Agriculture  at  Edinburgh  University. 
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With  regard  to  the  work  of  the  South  Kensington  department, 
I  may  explain  that  the  '^  principles  of  agricultare  *'  is  one  of  the 
subjects  for  which,  under  the  Science  and  Art  scheme,  properly 
qualified  teachers  throughout  the  country  may  earn  grants.  This 
is  being  more  and  more  taken  advantage  of,  and  it  cannot  be  denied 
that  it  has  been  the  means  of  doing  excellent  work  in  the  past. 
While,  however,  it  may  serve  as  an  aid  to  agricultural  education, 
it  can  scarcely  be  expected  to  take  its  plaoa 

Hie  foundation  of  the  chair  of  agriculture  at  the  Normal  School 
of  Science  was  distinctly  a  most  important  step.  Bj  special 
arrangement  teachers  may  now  attend  a  special  course  in  summer, 
the  department  paying  their  expenses.  These  teachei's  come  from 
various  parts  of  the  country,  their  object  being  to  introduce  agri- 
cultural science  as  a  subject  into  the  schools  from  which  they  come. 

A  scheme  similar  to  this  was  inaugurated  last  year  at  the 
Edinburgh  University,  Government  granting  for  the  scheme  a 
sum  of  £300  out  of  the  £5,000  grant.  I  may  be  permitted  to 
remark,  in  passing,  that  a  similar  scheme  is  also  being  carried 
out  this  year  in  connection  with  the  Glasgow  and  West  of  Scotland 
Technical  College,  and  some  forty-two  teachers  are  travelling  in 
from  various  parts  of  the  country  to  attend  these  lectures. 
Government  gives  a  sum  of  £250  towards  defraying  the  expenses 
of  this  scheme,  as  well  as  in  recognition  of  the  work  being  carried 
on  there  in  promoting  agricultural  education  generally. 

The  grant  of  £5,000  has  undoubtedly  stimulated  the  movement 
very  considerably,  and  small  grants  have  been  made  to  various 
institutions  where  the  subject  was  already  taught,  as  well  as  for 
the  promotion  of  dairy  schools. 

This  is  practically  all  that  our  Crovemment  has  done,  and  it 
must  be  confessed  that,  when  it  is  compared  with  what  is  being 
done  by  the  governments  of  the  respective  countries  I  have  just 
mentioned,  the  comparison  is  not  in  our  favour. 

Fortunately,  private  enterprise  has  done  much  in  this  country 
to  make  up  for  the  apathetic  attitude  of  our  Government; 
and  while  it  is  not  my  intention  in  this  paper  to  deal  with  this 
side  of  the  question,  it  would  be  an  unpardonable  omission  in  a 
paper  of  this  kind  not  to  mention  at  least  those  institutions  which 
have  nobly  been  striving  to  foster  this  cause.  There  are  in 
England  at  present  two  admirably-equipped  agricultural  colleges, 
Cirencester  and  Downton,  where  a  complete  agricultural  education 
may  be  had. 
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The  first  of  these,  Cirencester,  dates  back  as  far  as  1845.  I 
cannot  take  time  to  describe  the  history  of  the  movement  which 
ended  in  its  foundation,  or  to  detail  the  difficulties  it  experienced 
in  the  early  days  of  its  existence.  It  is  sufficient  for  my  purpose 
to  say  that  it  is  at  present  in  a  prosperous  condition,  and  affi:>rds 
for  the  students  of  the  richer  class  an  admirable  opportunity  for 
thoroughly  equipping  themselves  for  agricultural  pursuits.  The 
other  college  of  this  kind  is  that  of  Downton,  which  is  also  well 
equipped  for  providing  a  first-class  agricultural  education.  Both 
of  these,  however,  from  their  very  nature,  appeal  only  to  a  very 
limited  class ;  and,  from  the  necessarily  high  fees  which,  as  private 
institutions,  they  are  compelled  to  charge,  are  only  available  for 
those  possessed  of  considerable  means.  In  addition  to  those  two 
colleges  there  is  another  at  Aspatria,  Newcastle,  and  there  is  a 
lectureship  at  Aberdeen  University.  In  addition  to  the  uni- 
versity chair  at  Edinburgh,  there  are  two  lectureships,  one  at  the 
Heriot-Watt  College,  and  one  in  the  College  of  Technology. 
Of  the  other  chairs  or  lectureships  at  present  existing  in  this 
country,  the  following  are  the  most  important : — the  Sibthorpian 
Professorship  of  Rural  Economy  at  Oxford,  and  a  lectureship  on 
Dairying ;  lectureships  in  King's  College  and  in  City  of  London 
College.  I  should  also  mention  that  an  excellent  scheme  of 
Agricultural  Education  is  at  present  being  developed  in  North 
Wales  in  connection  with  the  University  College  of  Bangor. 

It  would  not  be  fair  to  omit  mentioning  the  excellent  work 
which  has  been  accomplished  in  fostering  the  higher  interests  of 
agriculture,  both  educational  and  otherwise,  by  the  two  national 
agricultural  societies — the  Royal,  of  England,  and  our  own  High- 
land and  Agricultural  Society  of  Scotland — ^by  (1)  granting 
diplomas  and  bursaries  to  successful  competitors;  (2)  by  the 
keeping  up  of  experimental  stations,  and  by  the  publication  from 
time  to  time  of  the  Journal  of  the  Transactions  of  the  societies, 
which  often  contain  papers  of  the  very  highest  value. 

And  lastly,  and  certainly  not  least,  I  would  refer  to  the  enor- 
mous stimulus  which  higher  agriculture  has  received  in  this 
country  from  the  brilliant  and  now  world-famed  Rothamsted 
experiments.  Far  behind  as  a  country  we  undoubtedly  are,  but 
from  the  scientific  point  of  view  the  Rothamsted  experiments  go 
far  to  make  good  this  deficiency;  for  the  amount  and  value  of  the 
work  which  has  been  there  carried  out  is  unrivalled  by  any  agri- 
cultural experimental  station  in  the  world.     For  this,  however, 
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no  thanks  are  due  to  Gk>yernment,  for  the  station  has  been  started 
bjy  and  supported  entirely  at  the  expense  of,  Sir  John  Lawes, 
Bart,  who  has  set  aside  a  sum  of  £100,000  for  the  purpose  of 
cariTing  on  the  station  after  his  death. 

I  have  now  given  you  a  brief  review  of  what  is  at  present  being 
done  in  some  of  the  principal  countries  of  Europe  and  in  America 
towards  fostering  agricultural  education,  as  well  as  a  very  hurried 
sketch  of  what  is  l:>eing  done  in  our  own  country. 

The  comparison,  as  I  have  already  mentioned,  is  not  in  our 
favour.  In  whatever  way  we  may  look  at  it,  we  as  a  country  are 
far  behind — lamentably  far  behind — other  countries  in  this  matter. 
This  is  all  the  more  to  be  regretted  from  the  fact  that  we  have 
enjoyed  in  the  past  the  reputation  of  being  one  of  the  foremost 
agricultural  countries  in  the  world,  and  this  not  without  good 
reason.  As  far  back  as  1843  Prof essor  Johnston  wrote : — 'Tu 
foreign  countries  Scottish  agriculture  has  the  reputation  of  being 
the  best  in  the  empire,  and  Scottish  customs  and  the  agricultural 
literature  of  Scotland  are  familiar  to  the  improving  husbandman 
in  almost  every  part  of  the  world."  At  that  time,  from  an  agri- 
cultural educational  point  of  view,  Scotland  was  one  of  the  first 
countries  in  the  world.  After  arguing  the  claims  of  agricultural 
education.  Professor  Johnston  says : — *'  By  following  out  the  above 
course  of  procedure,  Scotland,  as  she  had  the  first  national  agri- 
cultural society  and  the  first  chair  of  agriculture,  would  take  the 
lead  likewise,  and  be  the  first  to  place  a  regular  and  complete 
course  of  agricultural  instruction  within  the  reach  of  the  owners 
and  holders  of  the  land."  This  was  in  1843;  since  then  the 
whole  of  these  wide-spread  systems  which  I  have  just  described 
have  been  developed,  and,  in  the  meantime,  what  have  we  been 
doing  1  I  am  sorry  to  say,  practically  nothing,  as  far  as  extension 
of  agricultural  educational  facilities  go.  We  who  occupied  a 
foremost  place  some  50  years  ago  are  now  no  longer  in  the  front, 
but  the  rear.  This  ought  not  to  be  so ;  and  I  would  suggest  that 
the  best  way  of  developing  agriculture  education  in  this  country 
would  be— ^tr«<.*  by  introducing  it  as  an  elementary  subject  into 
idl  rural  schools.  Second:  by  providing  facilities  for  higher 
agricultural  education,  by  endowing  the  universities  or  other 
higher  colleges  with  faculties  or  departments  of  agriculture.  In 
this  way  the  expense  would  be  much  less  than  b  j  the  institution 
of  pui-ely  agricultural  colleges.  The  science  faculty  of  the  uni- 
versity could  be  utilised  for  teaching  purposes,  as  is  done  in  the 
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case  of  the  German  universities  to  some  extent.  Third:  by  the 
iiistiitttion  of  experimental  stations  and  special  schools,  sach  aa 
dairy,  forestry,  etc. 

Apart  from  the  utilitarian  argument  in  favour  of  the  introduc- 
tion of  agricultural  science  into  schools,  there  exists  another. 
There  is,  I  venture  to  think,  no  subject  better  suited  to  train  the 
mind  in  habits  of  observation.  It  is  one  of  the  most  suggestive 
subjects  that  could  be  taught,  and  would  go  far  to  bring  about 
what  is,  I  take  it,  one  of  the  main  objects  of  all  education,  the 
habit  of  thinking  for  one's  self. 

According  to  a  writer  in  the  December  number  of  BlaekwoocTB 
Mftgazine — "The  successful  farmer  of  the  future  must  be  well 
grounded  in  the  general  and  technical  knowledge  of  his  business. 
He  must  look  closely  and  more  carefully  into  the  internal 
working  of  his  farm  than  was  necessary  in  former  times*  He 
must  watch  keenly  every  movement  of  the  foreign  producer, 
study  the  conditions  and  prospects  of  the  markets,  and  be 
prepared  to  produce  such  commodities  as  are  likely  to  bring  him 
the  best  return.  He  must  not  tie  himself  to  the  growing  of 
certain  crops  and  the  rearing  of  certain  stock  merely  because  his 
forefathers  did  so,  or  because  he  himself  found  them  profitable  in 
times  gone  by.  He  must  cultivate  an  *open  mind';  be  ready 
and  willing  to  avail  himself  of  any  new  system  or  modification  of 
practice  calculated  to  benefit  him — being  careful,  of  course,  not  to 
attempt  upon  a  large  scale  practices  which  are  risky  or  have  not 
been  proved  by  actual  test.  He  must  not  be  above  giving  his 
attention  to  little  points  of  detail  or  to  tiny  dribblets  of  income, 
for  in  agriculture  the  '  day  of  small  things '  has  assuredly  come. 
Method,  precision,  industry,  forethought,  economy,  sound  and 
ready  judgment,  and  intelligence — these  are  the  elements  of 
successful  business.  They  are  as  essential  to  the  farmer  of  to^y 
as  to  the  busiest  business  man  in  our  greatest  commercial  centre. 
Conducted  by  a  i*ace  of  farmers  thus  qualified,  there  need  be  no 
fear  as  to  the  future  of  British  farmmg." 

How,  it  may  be  asked,  is  this  to  be  effected?  May  I  not 
answer  1 — "  By  the  introduction  of  a  thorough  system  of  agri- 
cultural education." 


Mb.  C.  M.  AiKBlAN  on  Agricultural  Education,        151 


APPENDIX. 


i4.— AGRICULTURAL  AND  FORESTRY   INSTITUTES 
AND   SCHOOLS   OF  GERMANY. 


HIGHER  AGRICULTURAL  AND  FORESTRIT  SCHOOLS. 


I.  Kingdom  of  Pbussia- 

1.  KuDigsberg, 

2.  Breslau, 

3.  Halle,    . 

4.  Kiel,      . 

5.  Gottingen, 

6.  Berlin,  . 

7.  Poppelsdorf, 

8.  Eberswalde, 

9.  MUnden, 

10.  Berlin,  . 

11.  Hanover, 

12.  Gottingen, 


The  Agricultural  Institute  of  UniYersity. 

Do.  do. 

Do.  do. 

Do.  do. 

Do.  do. 

The  Royal  Agricultural  High  School. 

Do.  do. 

The  Royal  Forestry  Academy. 

Do.  do. 

The  Royal  Veterinary  College. 

Do.  do. 

The  Veterinary  Institute  of  the  University. 


INTERMEDIATE  AGRICULTURAL  SCHOOLS. 

East  Prussia,  2;  West  Prussia,  1;  Brandenburg,  1;  Pomerania,  2; 
Posen,  1;  Silesia,  2;  Schleswig-Holstein,  1;  Hanover,  1;  Westphalia,  2; 
Hesse  Nassau,  1 ;  Rhine  Province,  2. 

HIGHER  AND  INTERMEDIATE  AND  FORESTRY  SCHOOLS. 

II.  KiKODOicoFBAVABlA.^Munich,*  4;  Weihenstephan,  1;  Aschaffen- 
burg,  1. 

III.  Kingdom  of  Saxony.— L€ipzig,t  1;  Tharand,  1;  Dresdeu,  1. 

IV.  Kingdom   of  WtJBTEMBUKG. — Hohenheim  (the  well-known  Royal 

Agricultural  Academy)  and  Stuttgart. 

V.  Hesse. — Giessen  Institute  of  the  University. 

VI.  Mecklenbubg  -  ScHWEBiN.  —  Rostock    (Agricultural   Professor  at 
University). 

VII.  SaxE'Weimar  Eisenach. —Jena  (Agricultural  Institute  of  the  Uni- 
versity). 

LOWER  AND  SPECIAL  SCHOOLS. 

Travelling  Lecturers,  &c. 

Prussia. — East  Prussia,  14;  West  Prussia,  7;  Brandenburg,  12; 
Pomerania,  3;  Posen,  5;  Silesia,  12;  Saxony,  12;  Schleswig-Holstein,  4; 
Hanover,  15;  W^estphalia,  30;  Hesse-Nassau,  6;  Rhine  Province,  25 
(besides  221  agricultural  classes) ;  Hohenzollem,  4. 


*  Inclading  the  Agricnltaral  Department  of  the  Munich  Technical  College, 
t  The  Agricnltaral  Institnte  of  the  UniTersity. 
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Bavaria.  ->  Upper  Bavaria,  6,  and  38.  agricultural  classes ;  Lower 
Bavaria,  6,  and  14  classes;  Palatinate,  3,  and  490  improvement  classes; 
Upper  Palatinate,  2,  and  13  classes;  Upper  Franconia,  1,  and  60  improve- 
ment classes;  Middle  Franconia,  6,  and  151  classes;  Lower  Franconia,  8, 
and  85  improvement  classes;  Schwabia,  1,  and  100  improvement  classes. 

Saxont.— 14   middle  and   lower  I      Saxe-Meikingbx    Hildburo- 


schools. 

W  tfSTBMBURO.  — 19. 

Badbn. — 20. 
Hesse. — 7. 

Mecklenbcrg-Schwerin.  —2. 
Saxe- Weimar  Eisenach. — 8. 
Oldenburg.— 2. 
Brunswick.— 2. 


hausen. — 1, 

Waldeck.— Annual  grant  towards 
agricultural  education. 

Saxe- Altenburg.  —4. 

Reuss.- 1. 

Anhalt. — 3. 

Alsace  and  Lorraine.  ^6. 


/?.— THE  AGRICULTURAL  RESEARCH  AND  CONTROL 

STATIONS  AND  AGRICULTURAL   CHEMICAL 

LABORATORIES  OF  GERMANY. 


I.— Kingdom  of  Prussia. 

Date  of 

Foundation. 

1. 

Insterburg, 

.     1858    . 

Manures,  Seeds,  and  Feeding  Stuffs. 

2. 

Konigsberg, 

.     1875    . 

Do. ,                         do. 

3. 

Do., 

.     1887    . 

Milk  Laboratory. 

4. 

Danzig,     . 

.    1877    . 

Chemical  Laboratory  and  Control  Station 
for  Seeds. 

5. 

Dahme,     . 

.     1867    . 

Physiology  of  Plants. 

6. 

Berlin, 

•                               • 

Laboratory  of  Society  of  Spirit  Manufac- 
turers. 

7. 

Do., 

•                              • 

Laboratory  of  Berlin  Brewers. 

8. 

Regenwalde, 

.     1863    . 

Plant  Physiology  and  Soils. 

9. 

Eldena, 

.     1878    . 

Manures,  Feeding  Stuffs,  and  Seeds. 

10. 

Posen, 

.     1877    . 

Manures  and  Seeds. 

11. 

Breslau,     . 

.     1877    . 

.  Manures. 

12. 

Do., 

.     1869    . 

Animal  Physiology. 

13. 

Proskau,    . 

.     1873    . 

Plant  Physiology. 

14. 

Do., 

.     1878    . 

Milk  Laboratory. 

15. 

Breslau,    . 

•               . 

Seed  Control  Station. 

16. 

Halle, 

.     1865    . 

Animal  and  Plant  Physiology  (Manures, 
Feeding  Stuffs,  and  Seeds). 

17. 

Do., 

.    1863    . 

Experimental  Station  of  the  Institute. 

18. 

Arendsec, . 

.     1875    . 

Seed  Control  Station. 

19. 

Kiel, 

.    187J    . 

Agricultural  Department  (Manures,  &c.), 
and  Dairy  Laboratory. 

20. 

Do., 

•             ~                 • 

Seed  Control  Station. 

21. 

Kappeln,  . 

.     1869    . 

Manures,  Seeds,  and  Feeding  Stuffs. 
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I.— Kingdom  of  Pbussia  {continued). 


Date  of 
Foundation. 


22. 
23. 
24. 

25. 
26. 
27. 
28. 
29. 
30. 

31. 
32. 
33. 
34. 

1. 
2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 
10. 

1. 
2. 
3. 
4. 
5. 


Gottingen, 
Do.,  . 
Do.,     . 

Hildesheim, 
Bremervorde,    • 
Ebetorf,    . 
Mtinster,  . 
Marburg,  . 
Wiesbaden, 

Geisenheim, 
Bonn, 

Poppelsdorf, 
Kempen,   . 

Munich,    . 

Do., 
Weihenstephan, 
Munich,    . 
Augsburg, 
Bayreuth, 
WUrzburg, 
Speier, 
Triesdorf, 
Landshut, 


1857  .  Feeding  Experiments. 

1876  .  Feeding  Stuflb,  Manures,  and  Seeds. 

1872-5  .  .  Laboratory  and  Experimental  Field  of  the 
Agricultural  Institute. 

1870  .  Manures,  Feeding  Stuflb,  and  Seeds. 
1876  .  Seeds. 

1871  .  Seeds,  Feeding  Stuffs,  and  Manures. 

1871  .  Do.,  do. 

—  Agricultural  Chemical  Laboratory. 

1881  Agricultural    Chemical    Laboratory,    and 

^  Manures,  Seeds,  &c. 

1872  .  Fruit  and  Vine  Industry. 

1856  .  Manures,  Seeds,  and  Feeding  Stuffs. 

1856  .  Plant  Physiology. 
1883  .  Manures,  Foods,  &c. 

II. — ^Kingdom  of  Bavabla. 

1857  .    Animal  and  Plant  Physiology. 
Agricultural  and  Physiological  Laboratory. 
Research  and  Brewing. 

Do.  do. 

Manures,  Seeds,  and  Feeding  Stuffs. 

Do.,  do. 

Wine  Industry  and  Food  Stutis. 
Manures,  Feeding  Stuflfs,  and  Seeds. 

Do.,  do. 

Seed  Control  Station. 


Mockern,  . 
Pommritz, 
Dresden,  . 
Tharand,  . 
Dobelu,     . 


1875 
1866 
1874 
1865 
1867 
1877 
1875 
1874 
1876 

IIL 

1857 
1857 
1862 
1869 
1872 


1. 

2. 


Hohenheim, 
Do., 

Carlsruhe, 
Do., 

Darmstadt, 

Oldenburg, 


•Kingdom  of  Saxont. 

.    Animal  Physiology. 

Animal  and  Plant  Physiology. 

Chemical  and  Physiological  Laboratories. 
.  Plant  Physiology  and  Microscopic  Work. 
.     Manures,  Soils,  and  Plants. 

IV.— Kingdom  of  WUbtsmberg. 

.     1865    •    Manures  and  Botanical  Work. 
.     1877    .    Seed  Testing. 

v.— Gband  Duchy  of  Baden. 

.     1859    •    Wine  and  Tobacco. 

.     1872    .     Plant  Physiology  and  Seeds. 

VI.— Grand  Duchy  of  Hesse. 
.     1871    •    Manures,  Seeds,  and  Soils. 

VII.— Grand  Duchy  of  Oldenburg. 
.    1876    .    Manures,  Seeds,  and  Soils. 
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VIIL— Duchy  of  Brunswick. 

Date  of 
Foandaklon. 

Brunswick,  1862    .    Manures,  Seeds,  and  Soils. 

IX.— Grand  Duchy  of  MecklexburoSchwesin. 

Rostock,  .        •     1875    •    Plant  Physiology,  Manures,  and  Feeding 

Stuffa. 

X.— Grand  Duchy  of  Saxe- Weimar. 

1.  Jena,  .      —      .    Seeds,  Feeding  Stufb,  and  Manures. 

2.  Zwatasen,  .  —  Agricultoral  Chemical  Laboratory. 

XI. — Duchy  of  Saxe-Meikingen-Hildburgshausen. 
Eisfeld,     .        .     1872    .     Manures,  &c. 

XII. — ^DucHY  OF  Anhalt. 

1.  Coethen,   .  18^    .    Beetroot  Growing,  Manures,  &c. 

2.  Bemburg,  .     1882    .  Do.,  do. 

XIII. — Alsace  and  Lorraine. 
Rusach,    .        .     1874    .    Plant  Physiology. 

XIV. — Bremen. 
Bremen,    .  1877    .    Peat  Bog  and  Meadow  Cultivattoo. 


The  Income  from  all  sources,  iucluding  Subvention  from  the  State  and 
Societies  of  various  kinds,  ranges  fi-om  £25  up  to  £3,000  per  annum — 
the  total  amount  of  the  Subvention  for  all  the  stations  being  about 
£31,000. 
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XIII.  —  Eieetro-^nagnetic  Method  of  Measuring  the  Magnetic 
Constants  of  the  Earth^s  Field,  By  A.  Tanakadatb,  B.Sc. 
(Rigakusi,  Japan),  Physical  Laboratory,  University  of 
Glasgow. 

[Read  before  the  Society,  20th  February,  1889.1 


Thb  earth's  magnetic  field  at  any  particular  point  is  taken  to  be  a 
uniform  one,  although,  when  the  magnetic  state  of  the  earth  as  a 
whole  is  considered,  this  is  by  no  means  the  case.  The  methods 
pursued  to  study  the  magnetic  condition  of  the  earth  have  always 
beeU)  and  will  be,  by  the  study  of  the  field  at  particular  points 
considered  as  uniform.  Exceptions  to  this  assumption  will  take 
place  only  at  the  singular  points  which  are  the  poles  and  nodes. 

Thus  the  problem  of  finding  the  magnetic  state  of  the  earth 
ultimately  resolves  into  that  of  the  determination  of  uniform  field, 
that  is  to  say,  a  field  in  which  the  intensity  of  the  force  exerted  on  a 
magnetic  pole  will  be  the  same  in  magnitude  and  direction  through- 
out the  space  considered;  from  which  it  is  evident  that  the 
magnetic  constants  at  any  particular  place  must  be  such  as  to 
specify  this  directed  quantity.  The  most  natural  way  of  specifying 
the  field  will  be  to  give  its  intensity  and  its  direction  referred  to 
some  determinate  directions  on  the  earth's  suiface,  or  by  its 
components  along  any  three  lines  which  are  not  in  the  same  plane. 

The  usual  system  is  not  by  any  of  these,  owing  to  the  peculiar 
circumstances  involved  in  the  experimental  determination.  It  is 
defijied  by  one  of  the  components  and  two  directions,  which  are 
the  Horizontal  Component,  the  Declination,  and  the  Dip.  The 
system  that  I  propose  may  be  said  to  be  that  of  two  components 
and  one  direction — these  being  the  Horizontal  and  Vertical 
Components  and  the  Declination.  Bemembering  that  any  of 
those  systems  of  specification  are  the  definition  of  the  one  and 
same  field,  we  can  transform  from  the  one  system  to  the  other 
whenever  required,  and  indeed  the  question  of  bow  we  define  is 
of  little  importance  if  it  were  not  for  the  experimental  aspect  of 
the  problem. 

The  object  of  the  present  paper  is  to  show  how,  by  an  electro- 
magnetic process,  the  determination  of  the  magnetic  constants  of 
the  earth  can  be  carried  out  with  certain  advantages.     Of  this 
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process  onlv  the  deciinamecer  may  be  said  xo  have  beei 
tried ;  tlie  ociiera  were  cried  onlj  in  a  mdimpntarj  way,  and  are 
more  of  the  nacore  of  a  saggeacuui  ciiaii  of  the  eonumiQieatiozi 
of  wiiat  has  been  worked. 

DEciJ:rATios. 

The  determinacion  of  masnietic  deciinatioiL  may  be  aaxd  to  coDsist 
of  two  parts — naxnel  v.  die  decerminadan  of  the  axQ  of  a  mi^net, 
and  the  determination  of  the  astronomical  meridian  throo^  the 
point  of  suspension  of  the  magnet,  the  angle  between  the  two, 
whfin  the  magnet  is  &eely  hnng,  being  tiie  declinatzon  required. 

The  electro-magnetic  method  m  to  traoafer,  so  to  speak,  the 
determination  of  the  axis  of  the  nuk^et  to  that  of  a  certain  ooil 
which  is  not  snspended^  bat  is  adjustable  into  proper  azimntiL  It 
will  be  seen  presently  that  by  using  a  proper  strength  <^  coirent 
die  method  can  be  made  soseeptible  of  con^derable  accmracy. 

This  method  was  originally  communicated  to  the  Science 
Society  of  Tokyo  (Rigakukyokwaiv  and  also  to  the  Boyal 
Society  of  Edinborzh.  Sin^ce  then  some  improraneats  have 
been  made  in  the  mirror  magnecometer,  which  are  folly  described 
in  the  repcnrt  of  the  late  magnetic  survey  of  Japan.  It  will  be 
sufficient,  therefore*  for  my  present  purrose  to  rq[ilahi  its  principles 
of  constmcdon  and  operation,  referring  for  detailed  infonnatioii  to 
the  papers  alluded  to. 

The  method  depends  upon  the  well-known  electro-magnetic 
action  of  a  closed  circuit.  If  there  be  any  closed  dectric  ciicait» 
say  plane  for  conrenience^  carrying  a  current,  the  earth's  magnetic 
field  in  its  neighbourhood  will  in  general  be  disturbed  to  the  extent 
depending  upon  the  strength  of  the  current  and  the  position  of  the 
coil.  Bat  if  the  plane  of  the  coil  be  at  right  angles  to  the  mag- 
nedc  meridian  the  direciion  of  the  field  will  remain  undist orbed  at 
all  points  in  the  plane  of  the  coiL  In  fact,  the  plane  of  the  coil 
belongs  to  a  class  of  surfaces  which  I  call  magnetic  fonnelsy 
although  it  may  as  well  be  remarked  that  the  part  which  is  inside 
the  coil  must  be  distinguished  from  the  part  outside  the  coil  as 
a  separate  surface. 

Tn  order,  then,  to  find  the  magnetic  meridian,  we  reqnire  a  coU 
of  wifficicntly  good  size,  and  a  small  mirror  magnetCMneter  to 
juflgft  the  direction  of  the  field  This  magnetometer  is  best 
fixed  to  a  small  projecting  beam  into  the  centre  of  the  coil,  so  as 
Uf  allow  the  latter  to  be  moved  about  without  distnrbing  the 
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magnetometer.  The  magnetometer  may  be  observed  either  by 
lamp  and  scale,  or  by  telescope.  Suppose  we  have  such  a  coil 
and  magnetometer  at  our  command:  now  make  the  current;  the 
magnetometer  will,  in  general,  be  deflected  to  one  side  or  other; 
keep  the  current  running,  and  turn  the  coil  until  the  magnetometer 
deflection  comes  to  its  original  position;  break  the  current,  and  the 
magnetometer  will  now  remain  still  in  its  position.  Keverse  the 
coil,  that  is  to  say,  turn  it  through  an  angle  of  180°  round  an  axis 
normal  to  the  plane  of  the  coil,  after  the  usual  manner  of  coUimating 
telescopes,  and  repeat  the  operation;  the  mean  of  the  two 
positions  will  give  the  magnetic  east-west  line,  and  half  the 
diflTerence  of  the  two  positions  of  the  coil  will  give  the  inclination 
of  the  magnetic  axis  of  the  coil,  and  its  geometric  axis  (which 
might  have  been  referred  to  its  edges).  This  small  angle  I  call 
magnetic  collimation,  by  way  of  analogy. 

With  regard  to  the  directions  of  current^  there  are  two — ^namely, 
when  the  field  due  to  the  coil  has  the  same  sign  as  that  of  the 
earth's  field,  and  when  it  has  the  contrary  sign.  It  la  best  to 
adjust  the  coil  first  into  its  proper  position  with  the  field  in  the 
coil,  similarly  directed  as  that  of  the  earth's  field,  and  then 
reverse  the  current,  as  will  be  seen  from  the  following  calcula- 
tion : — 

Let  H  (Fig.  1)  be  the  horizontal  component  of  the 

earth's  field. 

F  be  the  force  due  to  the  coil. 

6        the  angle  between  F  and  H. 

8         the  deflection  of  the  magnetometer  due  to      ^ 
the  action  of  F.    Then  resolving  forces 
along  and  perpendicular  to  the  mag- 
netic meridian,  we  have — 

.      ^  F  Sin  e 

tanS  = 


orS  = 


F  cos  ^  i  H 
Fe  Q 


F  ±  H       1  ±  H 

F 

— from  which  we  see  that  by  making  F  nearly  equal 
to  H,  with  contrary  sign,  the  deflection  of  the  mag- 
netometer can  be  made  to  magnify  the  deviation 
of  the  position  of  the  coil.  It  is  easy  to  measure 
what  this  magnification  is  by  first  causing  a  known 
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fkrittbioB^  and  dwa  nmanrxng  tke  dtAeeaaa  when  the  cmrent  is 
reTersedL  Whea  F  and  H  are  widun  -^th  or  so  of  eadi  other, 
with  same  si^mi^  we  mar  take  ^  as  half  the  deriatkm  of  the  ooil, 
and  therefore  the  wi^gniftf<fcH»>n  will  be  aearij  twice  the  ohserred 
ratio  of  dedeccioas  wiui  current  direct  and  reTeraed.  With  the 
special  instrumeni  used  in  the  surrej  I  magnified  the  deriation 
as  much  as  twentr  timesv  uiis  bein§  the  limit  which  the  gradoAted 
circle  coald  detect  in  diiSerent  adjuhtmcnts»  althoo^  there  was 
no  difiicult J  co  work  with  magnidcadoBS  snich  as  forty  or  fifty 
in  i^rt  of  the  mzngtiecomecer. 

It  will  be  seen«  howeTer,  that  when  the  field  due  to  the  coil  is 
brought  near  to  H,  the  directive  force  on  the  small  magnetometer 
will  lie  coassivlerablr  reduced^  and  thezefore  the  torque  exercised 
by  the  au^)«»xduig  fibre  btecomes  no  more  negiigible.  The  ordinary 
silk  fibre  Unlcvi  in  potash  is  too  rigid  to  be  nsed.  On  this  aooonnt 
1  came  to  use  a  suspension  with  a  spider  thread,  whose  torsional 
rigidity  was  found  to  be  ^l^yth  of  that  of  the  silk  fibre.  Calcola- 
tion  showtxl  we  that  i£  I  take  3  cm.  cf  the  thread  the  twist  of  half 
turn  will  cuuse  a  deduction  of  about  one  second  of  arc:  The  reason 
why  spider  thread  has  such  a  szuall  torsional  rigidity,  while  having 
sufficient  ten&ile  stren^h>  set^^ms  to  me  to  be  in  the  nature  of  its 
structure.  The  threads  consLsciug  of  m^inv  fibres,  like  a  bundle  of 
wire>  which  will  have  very  much  less  torsional  rigidity  compared 
with  A  Wr  of  the  sc\mo  tliickuess  without  much  loss  of  tensile 
sti^ngth. 

When  the  suspending  thread  is  exercising  a  torque,  there  will 
bo  no  position  of  the  cvnl  where  the  make  and  break  of  the  current 
will  not  cause  dedection,  and  cons*\iuently  there  is  no  danger  of 
getting  a  wrong  I'esuK 

In  onler  to  apply  this  method  to  a  travelling  instrument  the 
coil  is  made  in  two  psirts,  s}xxn:U  attention  being  paid  to  the  form 
of  the  coil  for  securing  uniformity  in  the  direction  of  the  field.  The 
pivots,  fixed  to  both  sides  of  the  coil,  have  exactly  the  same  size 
as  those  of  the  telescope  belonging  to  the  tlieodolite: 

For  the  determination  of  astronomical  meridian  we  have  to 
dismount  the  coil  and  matmetometer,  and  anv  cf  the  astronomical 
methods  for  finding  azimuth  can  be  applied. 

With  regard  to  the  battery,  a  small  Daniell  cell  consisting  of  a 
small  bottle  with  resistances  of  I,  2,  4.  8,  16,  ohms,  was  found 
very  convenient. 
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Horizontal  and  Vertical  Components. 

The  electro-magnetic  method  of  determining  the  horizontal 
component  of  the  earth's  magnetic  field  is,  as  will  at  once  suggest 
itself,  the  inverse  problem  of  measuring  the  strength  of  current 
by  means  of  a  galvanometer  whose  geometrical  construction  is 
known.  Consequentlj  this  problem  would  have  been  an  insoluble 
one  had  we  not  other  means  of  measuring  currents  than  those 
which  depend  upon  the  strength  of  the  earth's  field.  The  precision 
of  this  method  therefore  depends,  in  the  first  place,  upon  the 
accuracy  with  which  we  can  measure  the  strength  of  currents 
independent  of  the  earth's  field,  and,  secondly,  upon  the  construction 
of  standard  galvanometers. 

With  regard  to  the  current  measurer,  Weber's  dynamometer  or 
Joule's  current-weigher  might  have  answered  the  purpose,  and  I 
had  been  engaged  in  studying  their  working  when  I  left  home. 
But  over  and  above  any  of  such  methods  hitherto  known,  the  new 
ampere  balances  of  Sir  William  Thomson  scarcely  require  my 
comment,  both  as  to  their  precision  and  convenience  of  working, 
like  many  of  his  other  inventions;  and  it  was  my  seeing  his 
balance  which  gave  me  much  encouragement  to  my  idea 
of  carrying  magnetic  survey  by  means  of  electro-magnetic 
method. 

I  shall  therefore  leave  the  consideration  of  the  measui^ 
ment  of  current  to  the  new  balances,  although  I  do  not  mean 
by  any  means  to  leave  a  careful  study  of  corrections  to  be  applied, 
such  as  arise  from  changes  of  temperature  and  pressure  and 
variations  of  gravity,  when  we  intend  to  use  it  for  an  extended 
survey.* 

With  regard  to  standard  galvanometers,  it  would  be  a  mere  waste 
of  time  had  I  to  detail  those  already  known.  Clerk-Maxwell  shows 
how  to  arrange  any  number  of  coils  so  as  to  secure  the  greatest 
uniformity  of  field  near  the  point  where  we  intend  to  place  the 
magnetometer  needle.  Of  these  the  only  ones  that  have  ever 
been  brought  into  practice  in  the  way  of  standard  instruments  are, 
I  believe,  the  two  coils  and  one  coil.  The  double-coil  galvano- 
meter due  to  Helmholtz,  while  securing  all  the  requisite  unifor- 
mity of  field,  has  a  great  disadvantage  in  so  far  as  the  error 

*  The  variation  of  gravity  between  the  extremities  of  the  British  Island  is 
about  '06  per  cent. 
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in  the  measurement  of  the  nisrjniy  betwcea  %he  meai  jhoia  cf 
the  ooils  has  a  greater  importance  than  tlax  in  ihe  BeasareaieLt 
of  the  diameters  of  the  coil&     Calcnlauoc  shov^  thai  asBaH  eiror 
in  the  measurement  of  the  distance  betvesi  xht  Bean  i^aaes  cf 
tlia  coUs  prodaccs  in  the  final  result  an  error  vLkh  is  fO  peremt. 
greater  than  that  produced  by  the  error  in  meascriiig  tiie  ndii 
of  the  coils.     In  actual  measoiement,  hoverer,  ve  alvap  ^e 
the  diameter  of  the  coil  which  is  twice  the  radios,  so  that,  siq>- 
|K»siiig  the  error  of  lineal  measurement  to  be  the  same  in  both 
cases,    we  can  obtain  a  greater  accoracr  in  the  final  resclt  br 
usiuff  a  bingle  coil  of  onlj  half  the  size  ^rf*  either  of  the  double 
ix)ils.     In  fact,  the  objection  which  applies  to  Gaguans  ami^e> 
moui^  of  which  Helmholtz's  is  an  extension,  applies  eq[uallj  to  the 
oa^c>  c>f  double  coil,  only  under  a  modified  form.  3£r.  Thomas  Gray* 
hiis  ahoM  n  how,  by  using  a  solenoid  of  moderate  loigth,  the  enun 
of  Hnml  measurements  can  be  reduced  to  a  raj  insignifieant 
lUHount^  the  only  important  term  being  the  determination  of  the 
I  H(o  of  H  iiuiings  of  the  wire.     This  method,  although  us^nl  in  its 
o\^  I)  \H  ;\\\  has  a  disadvantage  for  the  present  purpose  in  so  far  as 
llio  HoliMioiit  has  a  large  moment  of  inertia. 

Tltrt  jOau  I  propose  is  to  make  a  plain  single  coil,  like  the  one  I 
lui>tt  \\o\\\  on  the  Uiblc,  and  mount  it  on  a  theodolite  in  the  way  to 
l*tt  ilth«t'ibetl  later,  and  use  either  the  sine  or  tangent  method  of 
••l>oiM>ih|^  defleotions.  The  current  being  put  in  series  with  the 
ihdiihii^  Ahd  ilteo>ut|  we  have  H,  the  horizontal  component  in 
J»  MHh  t\(  known  «|Uftntities,  thus: — 

H  =  Ccosec  e/G, 
or  H  =  Ccot  e/G 

'•»>*>(ii)ing  At(  Mno  or  tangent  method  is  used;  0  being  the 
'  »*»»i  hi,  0  (hd  delbvtion,  and  G  the  galvanometer  constant 

'I  lin  iili|iM<not\  lutherto  raised  against  the  single  coil,  I  believe^, 
^'»-  H..H  It  ,|„|  ,!,,(  j,^^.^  sufficient  uniformity  of  field  at  the 
»•'»*♦"  tit  tlti)  Poll,  \\bor«\  unfortunately,  we  cannot  pkce  the  two 
I'"  '«»  *i\  .ui>  n«  hull  inrt^net  At  present,  however,  small  magnets 
"♦**  m«.|.i  |„  ni,„|j  ^  ,1,,^,^^  ^^f  perfection  that  this  source  of  error 
' "'»  ^'»-  I  nlu.ui.l  u^  f^  v^,.y  insignificant  amount     If  we  take  a  coil, 
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snch  as  I  have  here,  30  cm.  diameter,  and  the  magnet  of  5  mm.,  the 
amount  of  correction  will  be  only  ^^.^inr^^  ^^  ^®  value. 

When  the  tangent  method  of  observing  galvanometer  deflections 
is  used,  there  is  the  well-known  angle  (26**6)  of  deflection,  at  which 
the  correction  due  to  the  length  of  the  needle  vanishes,  the  needle 
being  sensibly  small  compared  with  the  diameter  of  the-coiL  But 
when  the  sine  method  is  used  the  correction  wiU  always  be  constant 
so  long  as  the  needle  and  coil  remain  the  same,  and  can  be  calcu- 
lated when  we  know  approximately  the  centres  of  action  in  the 
needle. 

There  is  one  way,  however,  of  eliminating  this  correction,  or  at 
least  reducing  it  to  a  very  small  amount,  which  is,  to  hang  the  needle, 
not  through  the  centre,  as  usual,  but  through  one  of  the  poles  (or 
centre  of  action),  and  place  the  free  pole  at  the  centre  of  the  coiL 
We  may  take  with  advantage  a  small  horse-shoe  magnet,  as  in  the 
sketch,  Fig.  2 ;  the  pole  which  is  fixed  to  the  fibre  is  practically 
stopped  from  all  degrees  of  motion  except  round  itsell  The  magnet 
might  be  balanced  by  the  reflecting  mirror,  as  in  the  ficnirn 


The  plan  for  determining  the  Vertical  Component  is  to  use  a 
balance,  consisting  of  a  single  coil,  and  acted  upon  by  the  earth's 
field,  instead  of  being  acted  upon  by  a  number  of  fixed  coils.  The 
coil  is  hung  by  a  pair  of  ligaments  of  fine  copper  wire,  through  one 
of  which  the  current  is  made  to  enter  the  coil,  and  leave  it  through 
the  other.  Knowing  this  current  by  means  of  the  ampere  balance, 
and  the  area  comprised  by  all  the  windings  of  the  coil,  we  can 
easily  calculate  the  couple  acting  on  the  coil  in  terms  of  these,  and 
the  intensity  of  the  field  at  any  position  of  the  coil.  Thus,  when 
the  plane  of  the  coil  is  vertical,  and  the  axis  through  the  ligament 
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:T«riuiaiL  _ri  -T»!tjc7*t-»T.»  ^agac-jw^r  iizi*.  »ai.  TJ^'^tt^T^-r  jx  ^g**  nil  hit 
-▼*»>   "OIL    ..  73.1:1  riifi^   i^nacH-ii:.  "-iiiraiit*ir  H  inrscead  jf  T.     T!xis 

-•^ue-  ^i  ^  LS  ir"«r  *:zir.ir«i  ▼tin  3^  -'r  ^rL-n  -iie  iip  is  ifgn  . 
)n  ifcroi-iTiiir  f  "me  ■^rr'.'r  irssiii-;  irm  =il^ir  impezsctmDS  ia. 
jtiJTsriii^  'iie  ^.jji:*  .f  ~l.^  xiL  i:*  Till  .♦?  ^een.  'aiezi  •^ksjficiZj 
^r-ojCLZLc,  *iie  3itr^z_  J.    f  ieiie--n^:a  Till  ">r  ^rsEEable  irr  HI 

3»-£orB  T.^  prr^ceei.  rhr^tr.  the  ii'su-nTm-^c  it  taa  IgmifnT: 
«»«2iL3  to  ::iatiTiire  icme  ULtiu-.  'V^  oissc  lead  tin?  ^nnoiE  » 
fi-nm  'iiP  Til  m  5in.-i  ^  ttvj  "zi^z  z.-z  Tort  jf  the  ^miqifi 
not  jiciiid*?ti  m  thi?  jaiiril^icicii  jf  tiie  irea  will  ii&cs  the  eail  ia. 
'lie  Tar  31  ^rivicur  ^  rmnie  Aocnt  the  ine  throuan.  che  lwHWit> 
T!ie  T^r  jiioHti*'!  in  tiie  ^r«=5e»ir  ^jn^cmctian  is  tn  lead  oms  end  o£ 
~4ie  TtTB  Tsi  t*ie  Lumnenc  "^if  "xi  jyimecr  the  jcher  6nii  02 
iiTime  if  -liie  jrii  m  the  inmieimre  aei^^hijcarhcott  Jt  thoc  V _ 
Tlie  inrTTsir.  tliersicr*.  irr-Jiies  nscit  m  acui  siies  of  the  cacant- 
:Vr°r*ce.  and  rin:i  liie  irlier  liimaieiic  Taence  is:  is  Tomed  to  & 
^ti-airtic   Tir*i   iloE:!   the    k:cs   of  ratazica  as  in   die  sabJQKned 


If  t^»4kr*  id  any  donbt  as  to  eqiialiij  o£  current  mkH^  tlie  two 
y^r*A  of  t\^,  r^rf^mference  of  the  frame,  a  renr  simple  test  can  be 

.^]f.liA^I  t/,  fif.rl  thiH  inequalitj,  by  obsenring  the  potentiak  along 
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two  parts  of  the  circumference,  after  the  fashion  of  Wheatstone's 
bridge;  and  a  special  diameter  maj  be  selected. 

An  alternative  construction  will  be  to  lead  the  terminals  from 
only  one  side  of  the  coil  by  concentrically  insulated  leads,  as  in 
Fig.  4. 


The  ligament  at  the  other  extremity  of  the  diameter  is  to  bo 
entirely  insulated  from  the  wire  in  the  coil,  or  it  may  be  replaced 
by  an  agate  plane,  and  a  knife-edge,  which,  if  placed  toward  the 
centre  of  the  coil,  instead  of  being  at  the  extremity  of  the 
diameter  of  the  frame,  might  prove  advantageous  in  some  case  for 
releasing  the  ligament  from  bearing  the  whole  weight  of  the  coil. 

In  order  to  eliminate  the  determination  of  the  precise  position 
of  the  axis  of  rotation  of  the  coil,  in  measuring  the  leverage  of 
the  balancing  weight,  we  may  take  a  straight  bar  symmetrically 
extending  towards  both  sides  of  the  axis,  with  a  knife-edge  at  each 
end ;  and  use  each  of  them  in  succession  with  current  direct  and 
reversed.  This  will  further  diminish  the  percentage  error  in 
measuring  the  leverage. 

The  errors  that  will  come  into  the  final  value  of  either  H  or  Y 
will  principaUy  arise  from  two  sources.  These  are : — First — The 
measurement  of  the  dimensions  of  the  coil,  the  weight  and  its 
arm,  and  the  constant  of  the  ampdre  balance  to  be  used;  the 
errors  due  to  this  source  will  remain  the  same  with  any  set  of 
instruments  so  long  as  the  mechanical  construction  is  not  altered. 
Second — Those  arising  from  the  position  of  the  coil  with  regard 
to  the  earth's  field,  which  will  change  with  every  new  adjustment 
of  the  instrument  when  it  is  carried  from  place  to  place. 

Expressing  Y  in  terms  of  the  quantities  involved  as  before— 

Y  =  bnglAC, 
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and  differentiatiiig  we  haye 

dVdl 

V 


=7^ 


dm 


m 


dA 
A 


rfC 


— ^whence  the  percentage  error  in  the  value  of  Y,  when  those  of  /,  tn^ 
A,  and  C  are  of  given  magnitudes  ^  Am,  AA,  AC  will  be 


AV 


=  ± 


^' 


mw^ 


In  designing  any  particular  instrument  we  have  to  make  this 
as  small  as  possible.  Evidently  the  error  is  diminished  by 
increasing  each  of  the  quantities  involved.  But  in  practice  we 
reach  our  limit  of  current  because  of  the  heating  effect^  and  our 
limit  of  area  on  account  of  the  convenience  for  transportation. 
These  two  are  to  be  fixed  to  suit  the  convenience,  and  then  /  and 
m  are  to  be  settled  by  the  condition 


which  gives 


Zm  =  const,  and 


AZ_Am_ 
I       m 


— that  is  to  say,  we  are  to  make  their  percentage  errors  equal 

With  regard  to  the  position  of  the  coil,  take  the  axis  of  co- 
ordinate along  the  magnetic  N.-S.  and  R-W.  for  x  and  y,  and  z 
upward;  then,  when  the  normal  of  the  plane  of  the  coil  or  its 


/igf  S. 


North 
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magnetic  axis  makes  angles  a,  b,  c,  with  x^  y,  z  axis,  the  magnetic 
moment  along  the  axis  will  be 

AC  cos  a,   AC  cos  5,  AC  cos  c, 

and  therefore  the  couples  about  x,  y,  z  axis  will  be 

AC  (cos  c  Y — cos  b  Z) 
AC  (cos  a  Z-— cos  c  X) 
AC  (cos  b  X— cos  a  Y) 

respectivelj,  X,  Y,  Z  being  the  components  of  the  field  along  the 
axia  If  the  axis  of  rotation  (line  through  the  ligaments)  make 
angles  a  /?  y  with  the  co-ordinate  axis,  then  the  moment  of  couple 
round  the  axis  will  be 

AC  {cos  a  (cos  c  Y— cos  6  Z)  +  cos  /?  (cos  a  Z — cos  c  X) 

+  cos  y  (cos  b  X— cos  a  Y)^ 

Which  is  balanced  by  the  action  of  weight  mg  at  the  arm  L 
Also  X  =  H,  Y  =  o,  and  Z  =  V,  so  that 

(cos  a  COS  /}  -  COS  a  cos  b)  V 

4- (cos  6  cos  y  -  cos  c  cos /?)  H  =  .^  •••(!) 

AO 

Differentiating  the  above  expression  with  respect  to  a,  6,  c;  and 
o,  /?,  y,  we  have 

-  V  cos  /?  sin  a  d  a 

+  (V  cos  a— H  cos  y)  sin  6  db 
+  H  cos  P  sine  d  c 
+  V  cos  b  sin  a  d  a 

-  (V  cos  a  -H  cos  c)  sin  /S  d  P 

-  H  cos  6  sin  y  rfy  (2) 

Hence,  when  the  axis  of  the  coil  is  along  E.-W.  line  and  that  of 
rotation  along  N.-S.,  that  is 

a  =  w/2,   6  =  0,   c  =  ir/2; 
and 

a  =  o,   l3  =  tr/2,    y  =  7r/2 

(1)  gives  y  independent  of  H,  and  (2)  shows  that  the  errors  of 
adjustment  with  regard  to  the  position  vanish,  except  the  last 
(cfy),  so  far  as  the  first  orders  of  small  quantities  are  concerned. 
So  that  the  greatest  precaution  in  setting  the  instrument  is  to  be 
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f^Tfn  to  the  level  of  the  axis  of  rotation,  which  is  the  Una  through 
the  points  of  contact  of  the  ligament&  When  the  coil  is  mounted 
upon  a  theodolite  this  error  can  be  eliminated  bj  making  two 
obsenrations,  one  with  change  of  azimuth  of  180*, 

making  aB7/2  6s«-/2  c=o 

a  =  Tr/2  P=  o   y  =  a-/2 

that  is  to  saj,  the  plane  of  coil  horizontal  and  the  axis  of  rota- 
tion at  right  angles  to  the  magnetic  meridian,  we  get  H,  inde- 
pendent of  y,  from  (1).  But  the  errors  arising  from  the 
perpendicularity  of  the  magnetic  axis  of  the  coil  ((ia),  enter  the 
result  in  first  order  of  small  quantities,  as  indicated  by '  (2). 
This  is  the  reason  why  this  method  of  determining  H  is  to 
give  way  before  the  deflection  method,  particularly  when  Y  is 
greater  than  H. 

It  thus  appears  that  the  magnetic  constants  H,  Y,  and  decli- 
nation can  entirely  be  carried  by  an  electro-magnetic  method  with 
certain  advantages,  especially  with  regard  to  the  time  occupied  in 
carrying  the  experiment.  The  time  may  even  be  sliortened  by 
making  the  H  and  Y  determinations  simultaneously — that  is  to 
say,  while  the  coil  is  kept  in  vertical  position  by  weight,  a 
small  magnetometer  may  be  placed  in  the  centre  of  the  coil,  and 
its  deflection  observed  by  tangent  method;  or  rotating  the  coil 
about  the  vertical  axis  (as  is  possible  when  it  is  mounted  upon 
a  theodolite),  the  sine  method  may  be  used;  the  small  magnet 
used  as  magnetometer  having  its  axis  horizontal  will  give  no 
disturbance  to  the  balanced  coil. 

In  most  practical  cases,  however,  the  ratio  of  the  couple  to  be 
balanced  by  weight,  and  the  field  at  the  centre  of  the  coil  to  be 
compared  with  H  by  deflection,  will  be  inconveniently  great  to 
make  exact  measurements;  although  theoretically  there  is  no 
difliculty  to  make  this  ratio  anything  we  want,  for  the  simple 
reason  that  the  couple  to  be  balanced  increases  as  the  square  of 
the  radius  of  the  coil,  while  the  field  at  the  centre  diminishes  in- 
versely  as  the  radius! 

The  ratios  of  H  and  Y  in  most  places  on  the  earth  are  such  as 
to  make  this  method  impracticable  unless  we  have  a  very  good 
means  of  measuring  small  weights.  So  that  for  the  present  we 
shall  be  satisfied  with  separate  determinations  of  H  and  Y  with 
two  strengths  of  currents,  although  I  do  not  entirely  give  up  the 
idea  of  trying  the  simultaneous  methods 
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It  only  remains  for  me  now  to  mention  why  I  came  to  think  of 
such  a  plan,  notwithstanding  the  improvements  which  are  added 
to  present  methods.  The  great  want  in  the  instruments  used  in 
magnetic  survey  at  present  seems  to  me  to  be  the  difficulty  of 
ascertaining  diurnal  variations  of  the  constants,  except  by  using 
a  number  of  observers  at  the  same  time.  To  give  an  illustration, 
the  determination  of  H  requires  about  half-an-hour,  even  by 
practised  hands.  In  order  to  obtain  a  fair  value  of  dip,  38  angle 
readings  are  required,  and  even  after  all  that  we  are  not  sure  as  to 
the  axis  of  magnetisation  in  the  needle. 

Another  point  is  that  the  prcseht  system  of  H  Declination  and 
Dip  fails  at  high  latitudes,  where  we  have  to  resort  to  Lloyd's 
method  of  vibrating  dip  needle  to  get  a  fair  knowledge  of  the 
intensity  of  the  field.  In  the  n.-y.  Declination  system,  which  has 
just  been  discussed,  this  difficulty  will  entirely  be  overcome. 

The  views  thus  far  advanced  are,  as  stated  in  the  introduction, 
merely  a  kind  of  suggestion;  and  I  do  not  by  any  means  propose 
to  carry  the  process  out  without  a  thorough  trial,  which,  unfor- 
tunately, I  have  not  yet  made. 


14^  PUtmfkkml  Satiety  4/ 


Xiy.—Om,  Praeml  Ttmdsmeia  im  Cimmieml  Sim£ea.  Bf  Fnot 
B.  C.  Jebb,  Iff, a.,  LL.D^  bemz  liis  Izai^^nal  Address  as 
Freside&t  of  the  Fiiijologicil  Secdoo. 


[Bead  before  tiie  Society,  SOth  FcliraauT,  ISA] 


TsE  insdtntioii  of  a  Section  of  Iiiil<^ogT  in  tlie  Pbikaoplucal 
Sonetj  of  Glasgov  ma j  jnsdj  be  regarded  as  an  erent  of  some 
iiAeraXj  even  in  tiie  historj  of  a  Sodetr  so  distingnisiied  and  so 
nsefcl  as  this  has  been.  I  am  bound  to  say  at  the  oatsei  that  I 
hare  no  claim  to  eren  the  least  share  in  the  merit  of  haying  pro- 
mfl^ad  this  addition  to  the  fidds  of  work  which  the  Society  com- 
prebends ;  that  credit  belongs,  I  bdiere  I  may  say,  to  Dr.  Golrille, 
Mr.  James  Moriaon,  and  other  gentlemen  who  hare  oo-opoaied 
with  them;  and  when  they  did  me  the  honoor — one  which  I 
appreciate  highly — of  inviting  me  to  become  President  of  the 
Section,  I  felt  considerable  hesitation  in  occupying  a  place  which 
ought  rather,  as  it  seemed  to  me,  to  have  been  fiUed  by  one  of 
tbem.  I  am  not  a  compaiatiTe  philologist ;  and  if  Philology,  in 
relation  to  this  Section,  was  to  bear  the  specific  sense  whidi  is 
sometimes  attached  to  it  in  this  country,  then  I  had  assuredly  no 
title  to  become  President  of  it.  Bat  I  was  resssored  on  this 
point  by  Ifaming  that  Philology,  as  the  subject  of  this  Section, 
was  intended  to  be  taken  in  that  larger  and  undoubtedly 
fitter  sense  of  the  word  which  it  bears  in  other  countries, 
and  to  which  the  usage  of  scholars  ought  certainly  to  fix  it  in  our 
own — ^that  is  to  say,  the  study  of  language  and  of  literature 
without  distinction  between  ancient  and  modem,  and  without 
exclusion  of  anything  which  is  needed  for  the  full  comprehension 
and  illustration  of  either.  By  permitting  the  establishment  of 
this  new  Section,  the  Philosophical  Society  of  Glasgow  gives  a 
proof  that  it  interprets  the  word  philosophy  in  its  oldest  and  widest 
sense — ^the  love  of  knowledge. 

The  remarks  which  I  have  the  honour  of  addressing  to  you 
this  evening  are  intended  to  be  in  the  nature  of  an  inaugural 
address  for  the  Section;  so,   in  selecting  my  subject^  I  was 
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obedient  to  two  conditions,  both  of  them  somewhat  difficult  to 
fulfil:  first)  that  the  subject  must  have  somewhat  of  a  general 
character;  next,  that  it  must  belong  to  that  part  of  the  wide  domain 
of  Philology  with  which  I  was  in  some  degree  conversant 

If  we  wish  to  comprehend  the  forces  which  are  at  work  in  the 
classical  studies  of  the  present  day,  it  is  well  first  to  glance  back- 
ward for  a  moment  and  to  see  how  those  forces  have  been 
prepared.  Some  four  centuries  have  now  elapsed  since  the  interest 
in  classical  antiquity  was  revived,  after  the  neglect  or  oblivion  of 
the  middle  ages. 

The  general  course  of  classical  scholarship  since  that  time  has 
shown  certain  successive  tendencies,  and  they  are  those  which 
might  naturally  have  been  expected.  The  first  century  or  so  after 
the  revival — the  period  from  about  1450  to  1550 — was  one  in 
which  men  were  chiefly  occupied  with  the  beauty  of  classical 
expression.  The  form  so  far  excelled  anything  with  which  they 
had  been  familiar  that  it  fascinat^id  them ;  their  first  ambition 
was  to  reproduce  something  of  this  beauty  in  their  own  writing. 
This  is  the  period  of  the  Latin  stylists,  occupied  with  the  imitatio 
veterunij  and  best  represented  by  the  name  of  Erasmus ;  though 
he,  of  course,  was  much  more  than  a  stylist. 

Erasmus  was  31  years  old  at  the  death  of  Savonarola,  the  hero 
of  George  Eliot's  ''Bomola,"  a  novel  which  helps  one  to  realise  the 
intellectual  and  social  atmosphere  of  that  time  in  Italy.  Then, 
when  the  first  novelty  of  classical  style  had  worn  off  a  little,  came 
the  desire  to  grasp  the  matter  contained  in  the  classical  books. 
Between  1550  and  1650  we  have  Joseph  Scaliger,  with  his  great 
effort)  at  once  erudite  and  brilliant,  to  frame  a  critical  chronology 
of  the  ancient  world;  and  Casaubon,  with  his  indefatigable  labours 
in  the  study  of  ancient  manners.  Thus,  within  the  first  two 
centuries  after  the  revival  of  letters,  we  find  curiosity  drawn 
successively  towards  the  two  most  obvious  aspects  of  the  redis- 
covered treasure — the  beauty  of  its  form,  and  next,  the  wealth  of  its 
oontent&  But  now  a  third  phase  sets  in,  represented  by  Bentley, 
in  the  late  17th  and  early  18th  century.  He  was  struck  by 
the  fact  that  the  classical  texts,  which  had  hitherto  been  accepted 
with  comparatively  little  criticism,  have  come  down  to  us  in  a 
very  corrupt  state.  He  was  as  much  interested  as  Scaliger  and 
Casaubon  in  the  realien  of  classical  study;  but  he  felt  that,  before 
we  could  make  further  progress  in  a  sound  way,  we  must  be  sure 
of  the  ground  under  our  feet — we  must  purify  the  texts. 
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Bentlej  died  in  1742.  For  about  a  centuiy  after  his  death 
we  may  say,  speaking  broadly,  that  no  new  and  distinct  tendency 
manifested  itself  in  classical  studies;  none,  that  b  to  say,  which 
was  more  than  a  continuation  of  lines  marked  out  by  such  men  as 
Erasmus,  Scaliger,  Casaubon,  and,  above  all,  by  Bentley,  who  is 
peculiarly  remarkable  for  the  fecundity  of  his  work  in  germs  or 
hints,  which  successors  developed.  In  his  own  country  his 
successors  followed  him  mainly  in  the  track  of  textual  criticism ; 
but  in  Holland  and  Germany  he  has  always  been  recognised  also 
as  the  maker  of  an  epoch  in  historical  and  literary  criticism  (as 
represented  especially  by  his  Letter  to  Mill,  and  his  *^  Dissertation 
on  Phalaris  ")y  so  that  Bunsen  could  say — "  historical  philology  is 
the  discovery  of  Bentley — the  heritage  and  glory  of  German 
learning." 

The  new  tendency  which  has  come  into  classical  studies  during 
the  last  forty  or  fifty  years  might  be  described,  for  the  sake  of 
brevity,  as  the  spirit  of  science.  I  wish  to  explain,  as  clearly  as 
possible,  exactly  what  I  mean  by  this  statement. 

If  we  consider  the  first  three  centuries  after  the  revival — the 
time  from  Erasmus  to  Bentley — we  see  that  the  general  charac- 
teristic in  the  history  of  classical  scholarship  was  the  predominance 
of  the  individual  genius.  A  man  of  powerful  personality  would 
arise  and  make  an  epoch.  The  work  which  he  did  was  emphatic- 
ally  his  own ;  he  was  bound  by  no  rules  or  methods,  except  such 
as  he  might  have  framed  for  his  own  guidance ;  if  he  resorted  to 
conjecture,  he  employed  it  with  entire  freedom,  making  his  own 
sense  of  fitness  the  ultimate  test.  Bentley  is,  of  course,  the 
strongest  example  of  this,  and  he  is  also  the  most  apposite  for  our 
purpose,  since  his  influence  was  so  strongly  felt  by  succeeding 
scholars.  Thus,  in  the  preface  to  his  Horace,  he  says — "  1  give 
more  things  on  conjecture  than  by  the  help  of  manuscripts. 
.  .  .  Shake  ofi*  the  exclusive  i*everence  for  scribes.  Dare  to 
have  a  mind  of  your  own.''  This  attitude  was  natural  in  pioneers 
like  Bentley  and  the  men  before  him.  It  was,  indeed,  the  only 
possible  one  at  that  period.  But  before  the  middle  of  the  present 
century  had  been  reached,  several  causes  had  contributed  to 
modify  the  classical  scholar's  view  of  his  relation  to  his  materials. 
First  of  all,  many  generations  had  now  been  busied  with  the 
work  of  illustrating  classical  antiquity.  A  large  literature  of 
criticism  and  comment  had  been  accumulated.  In  studjring  this 
literature  ap  intelligent  reader  could  not  fail  to  be  struck  with  the 
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fact  that  every  critic  had  done  that  which  was  right  in  his  own 
eyes.  Individual  insight  and  taste  had  had  the  freest  scope,  and 
had  accomplished  wonders  j  but  was  it  not  time  to  see  whether 
an  agreement  was  possible  on  some  general  principles )  To  take 
two  provinces  of  classical  learning  in  which  this  need  had  long 
been  apparent— etymologies  of  a  purely  conjectural  and  some- 
times  absurd  nature  were  often  given  to  Greek  or  Latin  words ; 
and  in  textual  criticism  conjectures  were  often  propounded,  and 
even  received,  without  any  reference  to  the  manuscripts,  but 
simply  because  they  struck  the  critic  as  good  in  themselves. 
Another  defect  in  the  treatment  of  classical  antiquity  had  hitherto 
been  the  absence  of  any  systematic  attempt  to  bring  the  evidence 
of  the  literature  into  relation  with  the  evidence  of  the  monuments, 
— the  buildings,  statues,  stones,  vases,  coins,  inscriptions,  and  other 
relics  of  the  civilisation  to  which  the  literature  belonged. 

Under  the  influence  of  such  perceptions  as  these,  new  branches 
of  special  knowledge  were  gradually  developed.     Within  the  last 
half-century  a    science  of  language   has  been  created  by  the 
application  of  the  comparative  method  to  linguistic  study.     The 
old  haphazard  etymologising  has  been  banished  for  ever ;  deriva- 
tions which  satisfied  Plato,   and  which  could   not    have  been 
disproved  by  Bentley,  can  now  be  refuted  by  every  possessor  of 
an  elementary  text-book.     The  study  of  manuscripts,  as  such,  has 
become  the  science  of  pakeography ;  and  if  any  one  desires  to 
realise  what  arduous  labour  it  has  enlisted,  it  is  enough  to  look  at 
the  well-known  work  of  Oardthausen,  published  ten  years  ago, 
which  is  devoted  exclusively  to  Greek  palseography.     Textual 
criticism,  aided,  in  some  respects,  by  scientific  palseography,  and  in 
others  by  the  progress  of  linguistic  research,  has  lost  very  much  of 
the  v^gue  and  arbitrary  character  which  belonged  to  it  in  old  days. 
The  degree  in  which  it  has  now  approximated  to  the  condition  o^ 
a  science  may  be  seen,  for  example,  in  the  chapter  on  *^  M'~ .    . 
of  Textual  Criticism,"  in  Drs.  Westcott  and  Hort*s  "  Iiite,ja«oL] 
to  the  New  Testament."    Again,  the  systematic  st^^xtent'  h 
tions  has  opened  up  a  vast  field,  which  has  dema^j     .  i^ilii 
demandS}  the  best  work  of  many  minds;  and  t^litv  regarded 
of  epigraphy  has  shed  abundant  light  on  every  ^j.  ^^  i  . ,    .  ., 
of  antiquarian  study.     It  is  enough  to  allude  t^j^  ^  .1      . , 
—Mommsen's  "  History  of  Rome."     But  a  pa^irable.     Another 
due  to  the  fact  that,  in  the  case  of  classical  ^^  ^  ^^  thorough 
evidence  which  has  now  been  collected  from  ^£  ad^Qio  j-gij:        £ 
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Philology  in  the  large  sense— makes  them  feel  that  thoroughness 
is  impossible  unless  they  restrict  themselves  to  one  plot  of  ground ; 
whien  they  have  chosen  it,  their  interest  becomes  concentrated  on 
it  and  on  those  who  are  doing  the  same  special  work,  and  they  soon 
cease  to  care  much  whether  they  are  understood  by  othera 

We  gladly  recognise  that  such  specialists  are  doing  invaluable 
service,  in  their  several  lines,  to  the  cause  of  knowledge;  but  we 
may  also  wish  that  the  desire  to  be  scientific  was  more  uniformly 
tempered  by  a  i*egard  for  the  nature  of  the  materials  with  which 
all  scholarship  has  to  deal.  Those  materials  are  the  creations  of 
the  human  intellect,  whether  as  seen  in  the  evolution  of  language, 
or  of  literature,  or  of  art.  When  principles,  determined  with  a 
scientific  precision,  have  assured  the  student  of  language  that  a 
kinship  is  posnble  between  two  words,  one  of  the  elements  in  the 
probability  which  he  may  have  to  consider  is  the  precise  usage  of 
these  words,  as  attested  by  literature;  and  here  it  is  no  longer 
eilough  to  be  logically  exact;  it  is  necessary  to  possess  also  that 
delicate  instinct  for  expression  which  is  called  the  literary  sense. 
The  textual  critic  who  is  seeking  to  amend  a  corrupt  passage 
may  have  full  command  of  everything  that  paleography  can  tell 
him,  and  of  all  the  particular  facts  concerning  the  MSS.  of  his 
author;  he  may  also  be  a  perfect  grammarian;  but  what  will 
these  things  avail  him  unless  he  has  also  an  adequate  sympathy 
with  his  author's  mind,  and  unless  his  procedure  is  controlled  by 
the  literary  taste  which  such  an  insight  bestows)  We  remember 
the  legendary  emendation  in  As  7ou  Likfi  It — whether  it  is  more 
than  legendary  I  do  not  know — ^by  which  the  words — 

"  hooks  in  the  nmning  brooks, 
Sermons  in  stones," 

were  corrected  into 

"  iUmas  in  the  mnning  brooks, 
Sermoju  in  books.** 

It  is  no  exaggeration  to  say  that  emendations  like  this — yes,  and 
worse — ^have  repeatedly  been  proposed  in  the  texts  of  Greek  poets 
by  excellent  scholars  who,  on  the  *^ scientific"  side  of  their  work, 
leave  nothing  to  be  desired.  Or  turn  to  the  study  of  history — 
Mr.  Freeman  wOl  not  permit  us  to  call  it  ^^ancient" — the  history  of 
Greece  or  Rome.  It  frequently  happens  that  our  estimate  of 
character  or  motive,  our  view  of  a  political  situation,  or  our 
conception  of  a  social  phase,  must  depend  on  something  beyond 
the  mere  power  to  construe  our  classical  author's  words  according 


Prof.  Jebb  on  Present  Tendencies  in  Classical  Studies.    175 

to  the  rales  of  grammar ;  it  must  be  effected,  further,  by  our 
perception  of  the  tone  which  his  form  of  expression  oonTejs.  In 
Archseology,  again,  take  what  branch  of  it  we  will,  the  literary 
evidence  is  often  important  in  its  bearing  on  the  monuments,  and 
often  depends  on  nice  points  of  interpretation.  Nor  can  any  aid 
to  the  comprehension  of  Greek  art  be  more  valuable  than  that 
which  is  given  by  a  true  sympathy  with  the  spirit  of  Greek 
literature ;  for  the  same  mind  is  in  both. 

If,  then,  classical  studies  are  to  be  cultivated  with  the  best 
result,  it  is  not  enough  that  the  spirit  and  the  ardour  of  scientific 
research  should  animate  every  department  of  themj  it  is  also 
essential  that  in  every  department  the  spirit  of  science  should 
be  associated  with  the  literary  and  artistic  senses  a  sense  which 
will  not  only  invest  the  specialist's  own  work  with  a  higher  value, 
but  will  also  quicken  his  appreciation  of  the  place  which  his 
special  work  holds  in  relation  to  other  provinces  of  scholarship. 
There  is  a  passage  in  Gibbon's  memoir  of  his  own  life  where  the 
historian  speaks  of  his  early  studies  in  mathematics.  He  cannot 
regret,  he  says,  that  he  ceased  to  pursue  them  before  the  habit 
of  rigid  demonstration  had  impaired  the  delicacy  of  his  feeling  for 
the  finer  shades  of  moral  evidence.  Whether  such  a  result  was 
necessary,  we  need  not  pause  to  consider.  I  refer  to  his  remark 
because  it  indicates  in  that  great  scholar  a  consciousness  that  the 
scientific  hal»t  of  mind  is  not,  taken  by  itself,  an  adequate 
equipment  for  dealing  with  such  problems  as  meet  the  scholar 
and  historian.  In  our  generation,  and  more  especially  in  this 
country,  that  noble  old  conception  of  classical  studies  which  is 
implied  in  the  term  '^humanities"  has  rather  fallen  into  the 
background — partly  from  the  causes  which  I  have  indicated,  partly 
also  because  we  have  had  so  many  English  translations,  and 
because  the  practice  of  Greek  and  Latin  composition  (especially 
verse)  has  not  of  late  years  held  quite  so  prominent  a  place  in 
school  studies  as  it  formerly  did.  Already,  however,  one  may 
perceive  signs  of  a  reaction  in  this  respect — so  far,  at  least,  as 
prose  composition  is  concerned.  And  I  believe  that  this  reaction 
will  be  further  strengthened  as  the  study  of  niodern  languages  is 
gradually  established  among  us  on  a  sound  and  thorough  basis. 
That  d±pectation  may  seem  paradoxical,  and  yet  I  think  it  is 
reasonable.  For,  when  people  have  fully  realised  that  intellec- 
tual grasp  of  a  modem  language  can  be  more  surely  tested 
by  the  power  of  composing  in  it  than  by  the  power  of  using  it 
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colloquially,  then  they  will  be  less  disposed  to  disparage  the  value 
of  the  same  test  in  Greek  and  Latin.  Then,  too,  perhaps  we 
shall  no  longer  hear  that  Nature  cries  aloud  to  us  to  teach  the 
classical  languages  chiefly  by  an  oral  use  of  Dr.  Ollendorff's 
method.  There  is  indeed  one  essential  difference,  as  r^ards 
composition,  between  modem  languages  and  the  classics,  which 
should  be  well  noted  hera  It  depends  on  the  difference  between 
idiomatic  writing,  and  writing  which  is  merely  correct  in  point  of 
grammar.  In  a  modem  language,  when  the  learner  knows  only 
that  he  is  grammatical,  but  doubts  whether  he  is  idiomatic,  he 
can  easily  decide  the  point  by  an  appeal  to  living  authority.  But 
in  Greek  and  Latin,  the  only  gauge  of  idiomatic  truth  is  that 
which  is  furnished  by  the  literature ;  and  while  it  is  comparatively 
easy  to  ascertain  the  rules  of  grammar,  it  requires  very  carefid 
study — study  which  tasks  not  only  intellect,  but  feeling  and 
taste— to  seize  that  subtle  reflection  of  a  living  personality  which 
in  language  appears  as  idiom,  and  which  can  still  be  apprehended, 
though  sometimes  but  dimly,  and  with  an  inevitable  element  of 
uncertainty,  in  the  literary  records  of  the  ancient  world. 

In  conclusion,  I  would  venture  to  say  that  I  believe  the  time  to 
be  auspicious  for  the  establishment  of  this  new  Section  in  the 
Philosophical  Society  of  Glasgow.  There  are  abundant  proofs  in 
this  great  city,  as  elsewhere,  that  the  studies  which  this  Section 
embraces  were  never  being  pursued  with  more  earnestness,  or 
with  more  varied  energy,  or  with  better  hope,  than  now. 
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XV. — Land  Ownership  in  Scotland,     By  Robert  T.  Youngbb, 

M.A.,  LL.B.,  Advocate. 


[Read  before  the  Economic  Science  Section,  10th  December,  1888.] 


I  FEEL  that  if  I  do  not  owe  you  an  apology  for  addressing  you 
to-night — of  which  I  am  not  at  all  certain — I  at  all  events  owe 
you  an  explanation.  I  am  not  a  political  economist,  and  therefore 
cannot  claim  to  instruct  you  in  your  special  study ;  but,  as  the 
laws  which  relate  to  the  ownership  of  the  land  form  one  of  the 
most  important  of  the  subjects  to  which  you  are  in  the  habit  of 
directing  your  attention  with  a  view  to  reforming  th^m,  I  have 
humbly  thought  that  such  brief  account  of  them  as  I  may  be  able 
to  give  may  not  be  without  interest  to  you. 

The  first  step  in  all  progressive  thought  is  a  knowledge  of  the 
problem  with  which  you  have  to  deal,  and — while  I  cannot  pre- 
tend to  assist  you  to  the  solution  of  that  problem — I  shall,  as  far  as 
I  am  able,  endeavour  to  lay  before  you  the  facts  with  which  you 
have  to  deal ;  concerning  myself  with  the  past  and  the  present, 
but  refraining  from  any  attempt  to  lift  the  veil  of  the  future. 

Those  who  have  been  bom  in  an  age  in  which  a  vast  number 
of  ideas — religious,  ethical,  political,  and  legal — become,  almost  at 
once,  part  of  their  daily  life  and  thought,  nay,  almost  part  of 
themselves,  are  apt  to  think  these  ideas  to  be  fixed  and  immutable 
as  the  laws  of  nature.  It  requires  but  little  research  and  reflection, 
however,  to  show  that  these  mark  but  a  stage  in  the  development 
of  the  thought  of  the  race.  It  is  but  a  commonplace  now  to 
say  that  our  religious  ideas  owe  their  origin  chiefly  to  the  genius  of 
the  Hebrews,  our  artistic  ideas  to  the  genius  of  the  Greeks,  our 
legal  ideas  to  the  genius  of  the  Romans.  To  trace  the  rise  and 
progress  of  such  ideas  to  the  stage  which  they  have  now  reached 
is  the  familiar  business  of  historians  and  philosophers. 

The  existence  of  a  law  of  progress  and  development  is  perhaps 
more  apt  to  be  ignored  by  the  ordinary  mind  in  matters  legal  than 
in  any  other ;  but  it  is  all-important  to  keep  it  before  us  in  this 
as  in  other  matters.     By  looking  at  our  laws  in  their  origin  and 

H 


178  Philosophical  Society  of  Glasgow, 

history  wc  shall  be  the  better  able  to  understand  their  present 
nature  and  significance,  and  to  mark  the  direction  in  which  their 
reform  should  proceed  if  the  march  of  progress  is  to  be  maintained. 

The  land  laws  of  Scotland  show  the  influence  of  two  very 
distinct  sets  of  ideas^  those  of  the  feudal  law,  and  those  of  the 
Koman  law.  The  feudal  law  first  held  sway,  but  the  Roman  law, 
which  had  slumbered  for  500  years,  revived  during  the  eleventh 
century,  and  its  influence,  in  conjunction  with  the  feudal  system 
and  the  ideas  of  modem  thought,  has  made  the  laws  of  land 
ownership  in  Scotland  what  they  now  are. 

The  feudal  system  had  its  origin  among  the  Franks,  Lombards, 
Burgundians,  Saxons,  and  others,  who  overran  the  Roman 
Empire  in  the  sixth  century,  or  earlier.  It  attained  its  maturity 
four  or  five  centuries  later.  These  northern  conquerors,  the 
better  to  establish  the  security  of  their  conquests,  granted  what 
were  called  benefices  to  their  followers,  under  a  mutual  contract 
of  support'  and  fidelity.  These  benefices  were  originally  granted 
for  life  only,  but  they  gradually  became  hereditary.  Hereditaxy 
benefices,  which  were  uncommon  under  Charlemagne,  became  the 
rule  under  Louis  the  Debonair  and  Charles  the  Bold.  Once  the 
hereditary  principle  was  established  it  became  the  interest  of 
those  great  lords  who  held  of  the  king  to  give  out  their  lands  on 
the  same  system,  thereby  prodigiously  strengthening  their  power. 
After  the  removal  of  the  strong  hand  of  Charlemagne,  the  powers 
of  these  great  proprietors  became  enormous,  and  in  the  lawless 
condition  which  ensued  in  Europe,  it  became  the  interest  and.  the 
custom  of  the  smaller  proprietors  who  held  their  land  allodially, 
that  is  to  say,  under  no  superior,  to  attach  themselves  to  some  great 
lord  as  the  only  shield  against  the  rapacity  of  others.  By  the 
operation  of  such  influences,  practically  the  whole  of  the  land  in 
France,  Italy,  and  Germany  had  by  the  tenth  century  come  to  be 
held  by  a  system  of  feudal  tenure,  the  mutual  relations  of  lord 
and  vassal  supplying  the  place  of  regular  government.  It  was 
thus  not  merely  a  system  of  land  tenure,  as  we  now  understand 
these  words,  but  a  system  of  government  which,  in  the  words  of 
Hallam,  *'  has  determined  the  political  character  of  every  European 
monarchy  where  it  has  prevailed."  "The  essential  principle  of  a 
fief,"  says  the  same  author,  *'  was  a  mutual  contract  of  support 
and  fidelity.  Whatever  obligations  it  laid  upon  the  vassal  of 
service  to  his  lord,  corresponding  duties  of  protection  were  imposed 
by  it  on  the  lord  towards  his  vassal.     If  these  were  transgressed 
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on  either  side  the  one  forfeited  his  land,  the  other  his  seigniorj  or 
rights  over  it.  Nor  were  motives  of  interest  left  alone  to 
operate  in  securing  the  feudal  connection.  The  associations 
founded  upon  ancient  custom  and  friendly  attachment,  the 
impulses  of  gratitude  and  honour,  the  dread  of  infamy,  the 
sanctions  of  religion,  were  all  employed  to  strengthen  these  ties, 
and  to  render  them  equally  powerful  with  the  relations  of  nature, 
and  far  more  so  than  those  of  political  society/'  When  a  fief  was 
conferred  upon  a  vassal  he  performed  homage  with  head  uncovered, 
belt  ungirt,  and  sword  and  spurs  removed,  by  placing  his  hands 
between  those  of  his  lord  and  promising  to  become  his  man  from 
thenceforward.  Besides  performing  homage,  he  also  swore  an  oath 
of  fealty  to  his  lord.  Henceforward  he  was  bound  to  attend  his 
lord  in  war,  and  perform  other  services  according  to  custom,  which 
it  would  be  tedious  here  to  enumerate. 

He  was  also  bound  to  furnish  to  his  superior  certain  aids — ^such 
aa  an  aid  for  the  lord's  expedition  to  the  Holy  Land,  for  marrying 
his  sister  or  eldest  son.  The  superior  had  the  wardship  of  his 
vassal  during  minority,  having  at  once  the  ctire  of  his  person  and 
the  profits  of  his  estate.  He  had  the  right  of  tendering  a  husband 
to  his  female  ward,  while  under  age,  whom  she  could  not  reject 
without  forfeiting  the  value  of  the  marriage.  And  the  personal 
character  of  the  relation  is  significantly  shown  by  the  fact  that 
every  vassal  who  took  a  fief  by  descent  had  to  pay  a  sum  to  the 
superior,  called  a  relief;  and  every  person  who  took  it  by  way  of 
alienation  had  to  pay  a  fine  or  composition. 

The  privileges  of  the  great  feudal  superiors  may  be  illustrated  by 
those  of  the  peers  and  barons  of  France.  These  were  the  right  of 
coining  money,  the  right  of  waging  private  war,  the  exemption 
from  all  public  tributes  except  the  feudal  aids,  the  freedom  from 
legislative  control,  and  the  exclusive  exercise  of  original  judicature 
within  their  dominions. 

Such  were  among  the  essential  characteristics  of  the  system, 
which,  probably  introduced  into  Scotland  from  England  some  time 
after  the  Norman  Conquest,  became  then  and  has  ever  since  re- 
mained the  established  system  of  land  tenure.  The  confusion 
through  which  this  country  passed  in  its  early  wars  with  England, 
and  the  consequent  destruction  of  its  oldest  records  and  monuments, 
has  thrown  a  veil  of  obscurity  over  the  introduction  and  early  stages 
of  the  system  in  Scotland.  There  is  probably,  according  to  Erskine, 
no  Scottish  charter  extant  dated  before  the  year  1096  or  1096. 
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Most  recent  researches  seem  to  show  that  prior  to  the  twelfth 
century  the  institutions  of  Scotland  were  Celtic  in  their  nature ; 
but,  by  whatever  means  brought  about,  a  total  change  came  over 
them  during  that  century,  and,  if  we  leave  out  of  account  some  of 
the  remoter  Highland  tribes  who  retained  their  early  customs  to  a 
later  period,  the  feudal  system  established  itself  as  the  system  at 
once  of  land  tenure  and  of  polity.  "  The  Crown  became  strictly 
hereditary,"  (I  quote  from  Hallam)  "the  governors  of  districts 
took  the  appellation  of  earls,  and  the  whole  kingdom  was  subjected 
to  a  feudal  tenure.  The  Anglo-Norman  laws,  tribunals,  local  and 
municipal  magistracies,  were  introduced  as  far  as  the  royal  influence 
could  prevail ;  above  all,  a  surprising  number  of  families — chiefly 
Norman,  but  some  of  Saxon  or  Flemish  descent — settled  upon 
estates  granted  by  the  kings  of  Scotland,  and  became  the  founders 
of  its  aristocmcy." 

This  system,  at  the  time  when  first  authentic  records  with 
regard  to  it  are  obtainable — and  we  need  not  for  our  purposes  go 
furilier  back — presents  two  sides.  On  the  one  hand  it  is  the 
system  of  land  tenure,  but  on  the  other  it  is  a  great  deal  more 
than  that.  The  idea  of  ownership  in  land  which  it  presents  is  not 
the  idea  we  now  have.  It  involves  in  it  almost  everything  which 
is  included  in  modern  ideas  of  government  and  citizenship.  The 
paramount  owner  of  all  land  is  the  king,  and  his  kingship  is 
hardly  separated  from  his  right  of  property.  His  great  vassals 
are  his  advisers  in  legislation  and  his  instruments  to  administer 
justice,  and  their  powers  in  both  respects  are  involved  in  their 
rights  of  property  in  their  territory.  Their  duty  to  defend  their 
country  by  arras,  their  loyalty  to  their  prince,  are  contained  in  the 
charters  by  which  they  hold  their  landa  In  the  early  feudal 
charters  the  service  for  which  the  lands  are  given  is  the  eervitium 
militare  or,  as  it  is  called  in  Scotland,  ward-holding,  the  service 
being  described  as  service  used  and  wont  or  services  indefinitely 
(ut  cum  annis  et  equis  ad  domini  imperium  quoties  mandaverit 
paatus  sit),  and  involved  the  duty  of  fidelity,  implying  (1)  a  nega- 
tive duty,  that  he  should  not  in  any  way  wrong  the  superior,  and 
(2)  a  positive  duty,  to  reveal  any  design  against  his  life  and  fame. 
Thus  the  duties  of  loyalty  and  military  service  were  involved  in 
the  holding  of  land. 

So  were  the  rights  and  duties  of  legislation.  The  King's 
Parliament  in  Scotland  was  composed  at  first  of  the  immediate 
vassals,  that  is  to  say,  the  higher  clergy,  the  barons,  freeholders, 
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and  (at  all  events  in  the  time  of  David  II.)  the  representatives 
of  burghs.  These  feudal  tenants  of  the  Crown  came  in  person 
to  Parliament  and  formed  but  one  chamber. 

As  the  number  of  lesser  barons  and  freeholders  increased  these 
were  allowed  to  appear  in  Parliament  hj  representatives,  a 
dispensation  which  grew  into  a  custom,  and  led  to  the  Parliament 
being  composed  of  the  greater  barons,  the  representatives  of  free- 
holders, and  the  representatives  of  burghs  (elected  not  popularly 
but  by  the  magisti-ates  and  council) — the  form  which  it  preserved 
till  the  Union,  and  in  accordance  with  which  the  representation 
of  Scotland  practically  was  regulated  till  the  Reform  Act  of  1832. 

But  not  only  were  military  and  legislative  duties  involved  in 
the  notion  of  land  ownership.  It  also  involved  judicial  i-ights  and 
duties.  The  barons,  the  lords  of  regality — great  vassals  who  were 
yet  commoners — and  royal  burghs  enjoyed  by  virtue  of  their 
possessions  extensive  judicial  powers,  both  civil  and  criminal. 
The  baron,  by  virtue  of  the  grant  of  lands  in  liberam  baroniam, 
had  jurisdiction  in  civil  questions  of  debt  and  such  like  within  his 
barony.  He  had  also  the  power  of  deteimining  questions  between 
himself  and  his  vassals,  such  as  fixing  the  price  of  com  due  to 
him  by  his  vassal,  and  granting  and  enforcing  decree  against  his 
vassal  for  rents,  feu-duties,  services,  and  so  on.  His  criminal 
jurisdiction  reached  all  crimes  except  treason,  robbery,  rape, 
murder,  and  fire-iuising.  In  some  cases  he  had  the  power  of 
inflicting  death,  expressed  in  his  charter  as  the  privilege  of  "pit 
and  gallows "  (cum  fossa  et  /urea),  in  others  the  right  of  capital 
punishment  was  confined  to  the  crime  of  theft,  expressed  in  the 
charter  by  a  clause  of  "  outfang  and  infang  thief,"  that  is  to  say, 
'*  thief  whether  taken  in  the  act  or  not." 

The  lords  of  regality  who  were  commoners  holding  their  lands 
in  liheram  regalitatem  had  even  a  more  extensive  jurisdiction. 
Besides  civil  matters,  they  had  a  chancery  jurisdiction  over  the 
service  of  heirs,  and  their  criminal  jurisdiction  extended  to  every 
crime  but  treason.  The  royal  burghs,  which  were  corporate  bodies 
made  up  of  the  inhabitants  of  a  special  tract  of  ground  holden  of 
the  Sovereign,  had  a  jurisdiction  attached  to  them  both  civil  and 
criminal,  in  early  times  very  extensive,  and  which  still  survives  as 
to  lesser  matters. 

These  rights  of  jurisdiction  connected  with  the  ownership  of 
land  were  not,  at  all  events  when  we  come  to  the  date  at  which 
the  history  of  our  law  emerges  from  obscurity,  exclusive  of,  but 
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concomitant  with,  the  separate  jurisdiction  exercised  bj  the  king 
and  his  superior  and  inferior  courts. 

With  the  exception  of  the  jurisdiction  of  royal  burghs  they  have 
now  disappeared.  But  they  survived  a  long  time.  They  were 
not  abolished  till  after  the  rebellion  of  1745  by  the  Act  20  Geo. 
IT.,  c.  43.  In  the  same  year,  by  the  Act  20  Geo.  II.,  c.  50,  all 
military  or  ward-holdings  were  also  abolished,  the  holdings  of  the 
great  crown  vassals  being  converted  into  holdings  for  an  illusoiy 
payment,  and  those  of  the  vassals  of  subject  superiors  into  ordinary 
feu-holdings  for  money  payment 

This  may  be  said  to  have  been  the  final  blow  which  ended  the  feudal 
system  as  a  living  body  in  Scotland.  It  now  survives  as  a  system 
of  tenure  only ;  the  notions  of  property  which  it  involved  have 
passed  away.  It  is  no  longer  bound  up  with  the  duties  of  citizen- 
ship, military,  legislative,  and  judicial.  New  notions  of  the  State 
and  citizenship  have  grown  up,  and  property  in  land,  like  property 
in  other  things,  has  become  a  matter  which,  in  the  main  at  all 
events,  concerns  private  right  alone.  But  while  this  was  the  end, 
it  was  not  the  beginning  of  the  end.  At  a  very  early  period  in 
the  history  of  our  law  we  see  the  notion  of  private  property 
asserting  itself  apart  from  feudal  duties  while  adapting  itself  to 
feudal  forms.  The  concerns  of  agriculture  and  commerce  demanded 
something  better  than  military  holdings.  Thus  at  an  early  period 
we  find  feu-holdings,  that  is  to  say,  holdings  in  which  a  return  is 
stipulated  in  cattle,  grain,  money,  or  services,  generally  agricul- 
tural, at  first  deemed  ignoble,  but  rapidly  spreading  as  the  country 
becomes  more  settled.  The  civil  law,  which  revived  all  over 
Europe  when  law  first  began  to  be  a  systematic  study  in  Scotland, 
brought  with  it  notions  of  possession  and  property  as  a  private 
matter  apart  from  State  polity  which  were  applied  by  our  lawyers  to 
the  state  of  matters  which  they  found  existing,  with  the  inevitable 
result  that  the  feudal  system  was  reduced  to  a  shell,  a  mere  system 
of  conveyancing ;  and  the  civilian  notions  of  property  developed  by 
modem  thought  now  govern  our  ideas  of  property  and  ownership 
almost  as  completely  as  if  Scotland  had  never  been  a  feudal  country. 
Even  in  our  system  of  conveyancing,  feudal  forms  which  existed  in 
almost  all  their  purity  till  1847  have  by  a  series  of  beneficial  enact- 
ments since  that  time  been  so  shortened  as  to  be  hardly  recog- 
nisable. All  the  weary  steps  in  the  old  procedure  are  implied,  but 
only  what  is  essential  is  expressed.  But  the  system  has  not  passed 
away  without  leaving  its  mark,  probably  both  for  good  and  for  evil 
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The  effects  upon  modem  land  ownership  may  be  said  to  be  of 
two  kinds — (1)  those  which  arise  from  its  subsistence  aa  the  form 
of  tenure,  and  (2)  those  which  arise  from  the  ideas  which  it  has 
transmitted  from  the  past  regarding  the  ownership  of  land,  and 
which  show  themselves  chiefly  in  the  custom  of  proprietors  in 
dealing  with  the  succession  to  their  property.  I  propose  to  glance 
shortly  at  both  of  these. 

This  brings  us  to  the  consideration  of  the  land  system  as  it  now 
is,  a  system  feudal  in  form,  bearing  marks,  too,  of  its  feudal  origin, 
but  having  none  of  its  ancient  feudal  significance. 

"  The  property  of  land  in  Scotland  "  (I  quote  Professor  Bell  for 
brevity)  '<  is  held  either  directly  and  immediately  under  the  crown 
as  paramount  superior  of  all  feudal  subjects,  or  indirectly,  either 
as  vassal  of  some  one  who  holds  his  land  immediately  from  the 
Crown,  or  as  sub-vassal  in  a  still  more  subordinate  degi*ee.  The 
two  separate  estates  of  superiority  and  vassalage  are  held  recipro- 
cally either  by  the  sovereign  and  his  immediate  vassal,  or  by  the 
sovereign's  immediate  vassal  and  his  vassal  under  him;  or 
successively  by  vassals  still  lower,  down  to  the  last  step  of  the 
ownership  of  land.''  There  is  thus  a  complete  chain  deriving 
from  the  Crown  the  right  of  property  to  every  spot  of  land  in 
Scotland.  The  right  of  the  Crown,  the  right  of  the  vassal  who 
holds  under  it,  and,  if  there  be  further  subordinate  rights,  the 
rights  of  all  these  down  to  and  including  the  right  of  the  vassal  in 
actual  possession  of  the  land,  are  all  rights  of  property.  It  cannot 
be  said  that  in  one  there  is  the  right  of  property,  the  rights  of  the 
others  being  burdens.  Each  is  to  some  extent  and  effect  a  pro- 
prietor. The  right  which  is  held  by  a  superior  is  called  the 
dominiti^Tn  directum^  the  right  of  the  vassal  in  actual  possession 
the  donhinium  utile.  The  dominium  directum  or  superiority  in  the 
Crown  as  over-lord,  or  in  any  intermediate  superior  between  the 
Crown  and  the  vassal  who  has  the  dominium  tUile^  is  not  a  right 
of  use  of  the  lands,  but  only  a  right  to  the  civil  fruits  of  feu-duty, 
kc,  and  to  what  are  called  the  casualties  of  superiority,  payments 
due  at  special  periods  by  the  vassal  to  his  superior ;  the  dominium 
tUUe  or  estate  of  the  vassal  acquired  by  the  charter  of  the  superior 
involves  the  right  of  property  and  inclusive  use  of  the  lands,  and  also 
of  the  pendicles,  parts,  and  pertinents,  as  they  are  called,  of  the 
lands;  whether  above  the  surface,  as  houses,  woods,  and  enclosures, 
or  below  it,  as  coal,  limestone,  and  other  minerals,  unless  these  be 
expressly  reserved  with  all  the  legal  privileges  belonging  to  the  lands. 
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The  superior's  right  in  the  lands  being  one  of  property  he  has 
not  only  a  personal  action  for  his  feu-duty,  but  a  hypothec  for  the 
last  or  current  feu-duty  preferable  to  that  of  the  landlord  where 
it  still  exists,  and  an  action  of  poinding  of  the  ground  by  which 
he  may  attach  and  secure  not  only  the  effects  brought  upon  the 
land  by  the  vassal,  but  also  those  brought  on  the  land  by  tenants 
to  the  extent  of  their  year's  duty.  He  has  also  another  remedy 
called  '* Tinsel  of  the  feu''  or  irritancy  ob  non  solutum  carKynem^  by 
which,  on  the  vassal  failing  to  pay  the  feu-duty  for  two  full  years, 
the  superior  may  raise  an  action  of  declarator  to  have  it  declared 
that  the  vassal  has  forfeited  his  feu,  and  on  this  being  declared 
the  lands  revert  to  the  superior,  free  of  all  burden. 

I  have  mentioned  that  the  superior,  besides  his  right  to  feu- 
duties,  has  a  right  to  certain  casualties.  These  are  payments  to 
which  the  superior  has  right  at  certain  periods;  for  example,  a 
casualty  called  Relief,  payable  on  the  entry  of  an  heir,  equal  to 
the  amount  of  a  year's  feu-duty,  a  composition  of  a  year's  rent 
payable  by  a  singular  successor,  that  is  to  say,  anyone  not  an 
heir  entering  into  the  fee ;  but  as  the  Conveyancing  Act  of  1874 
contains  provisions  for  the  abolition  of  all  casualties,  except  by 
special  stipulation  in  feus  created  after  its  date,  and  for  their 
gradual  extinction  by  redemption  or  commutation  under  existing 
feu  rights,  it  is  needless  for  me  to  enlarge  upon  them  here. 

There  is  thus  in  all  land  in  Scotland  a  dual  or  multiple  owner- 
ship, the  rights  of  the  different  persons  interested  being  strictly 
defined  and  reciprocal. 

Further,  to  the  constitution  of  any  right  of  ownership  in  land 
in  Scotland  writing  is  indispensable.  All  grants  of  land  must  be 
in  writing,  and  must  be  followed  by  a  handing  over  of  the 
property,  which  must  be  evidenced  by  writing.  There  is  thus,  of 
necessity,  written  evidence  to  show  who  is  the  proprietor  of  all 
land,  when  he  became  so,  and  from  what  source  and  on  what 
terms  he  derives  his  right.  But  the  existence  of  evidences,  how- 
ever complete,  scattered  among  hundreds  of  hands,  and  exposed 
to  damage  by  fraud  or  destruction,  could  not  be  regarded  as 
satisfactory,  and  this  led  at  an  early  period  to  the  establishment 
in  Scotland  of  a  system  of  registration  of  which  we  are  justly 
proud.  By  a  series  of  statutes,  commencing  in  1503,  and  culmin- 
ating as  regards  ordinary  land  rights  in  1617,  and  as  i^egards 
burgage  tenements  in  1681,  a  complete  system  of  registration  was 
established  in  Scotland ;  so  that  there  cannot  now,  nor  could 
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there  since  that  early  date,  be  anj  right  of  property  in  land  which 
cannot  be  found  recorded  in  the  public  registers. 

The  feudal  tenure  thus  gives  us  interdependent  estates  in 
land,  evidenced  in  the  fullest  manner,  superior  and  vassal  each 
having  an  interest  in  the  estate  and  a  continuing  relation  to  each 
other,  and  the  rigl\)»  of  each  completely  secured. 

Now  this  has  one  very  important  result.  It  enables  a  pro- 
prietor to  part  with  his  land  in  perpetuity  for  an  annual  payment, 
which  is  completely  secured  to  himself  and  his  successors  for  ever, 
a  transaction  differing  at  once  from  lease  and  from  perpetual  rent- 
charge  as  it  is  understood  in  England,  or  contract  of  ground  annual 
as  it  is  understood  in  Scotland.  This  power  has  been  in  the  most 
notable  manner  employed  in  the  sale  of  land  in  towns  for  the 
purpose  of  building — so  much  so,  indeed,  that  the  term  "feuing** 
has  in  popular  language  come  to  denote  that  operation. 

Its  advantages  in  this  respect  are  these  : — (1)  There  is  created 
in  the  person  who  takes  the  property  for  building  a  complete  right 
of  property  for  ever.  (2)  He  does  not  require  to  pay  a  large  sum 
down,  but  is  bound  only  to  a  small  annual  payment,  which  the 
rent  of  the  buildings  he  erects  will  easily  cover.  (3)  The  seller 
also  remains  proprietor  as  superior,  and  as  such  has  the  completest 
security  for  the  annual  payment  of  his  feu-duty,  having  not  only 
a  personal  action  against  the  vassal  for  the  time  being  vested  with 
the  property,  but  also  the  real  rights  as  proprietor  of  hypothec, 
poinding  of  the  ground,  and  tinsel  of  the  feu  before  mentioned. 
(4)  The  superior  may  impose  conditions  in  his  grant  as  to  the 
mode  of  building,  and  so  on,  with  the  view  of  securing  uniformity 
of  plan  over  a  large  estate,  and  thus  securing  the  amenity  of  all 
the  feuars;  and  these  conditions,  as  he  still  remains  proprietor  and 
in  a  personal  relation  of  contract  with  all  his  feuars,  he  has  an 
interest  and  a  legal  right  to  enforce. 

Where  property  is  for  the  same  purposes  disposed  by  long  lease, 
as  is  common  in  England,  the  purposes  of  uniformity,  amenity, 
and  so  on,  may  no  doubt  be  carried  out;  but  there  is  absent  the 
right  of  property  in  the  leaseholder,  with  the  result  that  after  a 
term  of  years  the  property  enhanced  in  value  by  the  labours  of 
the  leaseholder,  or  by  the  accumulated  labours  of  all  the  lease- 
holders in  a  large  property,  falls  again  into  the  hands  of  the  pro- 
prietor who  during  that  period  has  discharged  no  duty  towards 
the  property  except  the  simple  one  of  drawing  the  rents. 
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Where,  on  the  other  hand,  the  property  is  disposed  of  outright 
for  a  sum,  or  by  contract  of  ground-annual,  the  seller  is  at  once 
divested  and  loses  all  interest  in  the  property.  Uniformity  of 
plan,  amenity,  and  such  like,  cease  to  be  any  concern  of  his.  His 
personal  action  for  his  ground-annual  is  against  the  man  with  whom 
he  contracts  and  his  representatives,  and  against  them  alone. 
The  ground-annual  remains,  no  doubt,  a  real  burden  enforceable 
against  the  lands  into  whatever  hands  they  may  come,  but 
between  the  creditor  in  the  ground-annual  and  subsequent 
proprietors  there  is  no  relation  of  contract  whatever. 

Neither  by  lease  nor  by  contract  of  ground-annual  can  there  be 
effected  that  conservation  of  the  interests  at  once  of  the  original 
proprietor,  and  the  man  who  takes  the  land  for  building,  and  of  the 
amenity  of  the  neighbourhood  which  is  secured  by  the  system  of 
feuing.  It  is  a  curious  circumstance  that  a  system  devised  by  tlie 
semi-barbarous  tribes  which  overran  the  Koman  Empire  for  the 
securing  of  their  conquests  in  the  sixth  century  should  in  the  nine- 
teenth be  found  eminently  suitable  for  the  building  of  peaceful 
commercial  cities. 

Besides  the  effect  which  the  feudal  system  has  had  upon  the 
ownership  of  land  by  its  subsistence  as  the  mode  of  tenure,  it  has 
had  important  effects  from  the  ideas  which  it  has  transmitted  from 
the  past.  The  feudal  idea  of  property,  as  we  have  seen,  involved 
a  great  deal  more  than  that  idea  now  involves,  embracing  as  it  did 
nearly  all  that  is  now  included  in  modem  ideas  of  government  and 
citizenship.  The  ownei*ship  of  land  carried  with  it  duties  and 
privileges  of  the  highest  kind,  connected  with  the  defence,  legisla- 
tion, and  administration  of  the  State.  The  power  and  importance 
of  the  individual  in  the  community  practically  depended  upon  it. 
One  by  one  the  privileges  connected  with  property  in  land  have 
disappeared.  But  the  disappearance  has  been  slow,  and,  indeed,  so 
far  as  local  administration  is  concerned,  it  is  not  yet  complete.  It 
is  therefore  not  surprising  that  there  attaches  still  to  property 
in  land  an  importance  altogether  unconnected  with  its  commercial 
value.  When  privilege  and  power  disappear,  social  position,  as  a 
monument  which  chronicles  the  glories  that  have  gone,  is  built  upon 
their  grave.  The  power  of  an  aristocracy  may  be  swept  away  at 
a  blow ;  its  social  importance  will  only  yield  to  time.  Property  in 
land  may  cease  to  carry  with  it  any  power  or  privilege  whatsoever; 
the  land-owner  does  not  ipso  facto  cease  to  be  a  person  of  import- 
ance in  the  social  world.     Indeed,  the  representative  of  ancestors 
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who  have  been  a  power  in  the  State  is  perhaps  more  apt  than  they 
to  exalt  himself  on  that  account.  Those  who  can  say  "  we  have 
been  "  often  rank  themselves  higher  than  those  who  are^  and  their 
claim  is  admitted.  There  is  no  motto  which  appeals  more  strongly 
to  social  respect  than  that  oifuimus.  Such  considerations  as  these 
have  influenced  and  still  influence  proprietors  in  the  management 
and  disposal  of  their  property.  They  show  themselves  in  the  pro- 
prietors* lifetime  in  the  preference  which  they  display  for  burdening 
their  lands  rather  than  selling  them,  and  at  their  death  in  the 
mode  in  which  the  succession  is  regulated.  In  the  succession  to 
land  in  Scotland  the  law  of  primogeniture  prevails,  the  property 
descending  to  males  in  their  order,  and,  failing  them,  to  females 
jointly.  With  further  details  of  the  legal  rules  in  diflerent  cases 
I  need  not  trouble  you  here.  What  is  more  important  than  the 
law  regulating  intestate  succession  is  the  almost  universal  custom 
which  has  prevailed  among  owners  of  land  of  voluntarily  regulating 
the  succession  to  their  estates  in  the  same  manner,  and  not  only 
so,  but  of  securing  the  continuance  of  such  an  order  of  succession 
through  generations  by  means  of  entails.  There  is  nothing  which 
illustrates  better  the  strength  of  the  desire  on  the  part  of  the 
landed  class  to  maintain  this  order  of  things,  and  the  gradual  spread 
of  more  enlightened  ideas  of  public  policy,  than  the  history  of  the 
law  of  entail  in  Scotland. 

Previous  to  the  year  1685,  when  the  first  Entail  Act  was 
passed  by  the  Scottish  Parliament,  various  attempts  were  made 
to  accomplish  this  result  by  the  aid  of  the  common  law.  Clauses 
were  introduced  into  the  title  prohibiting  the  fiar  from  alienating 
the  fee  or  changing  the  prescribed  order  of  succession.  It  was 
attempted  to  enforce  this  prohibition,  first,  by  the  diligence  of 
inhibition,  which  entitles  a  creditor  to  prevent  his  debtor  parting 
with  his  estate,  and,  on  this  proving  ineffectual,  by  the  process 
of  interdiction,  a  process  by  which  the  next-of-kin  or  the  pre- 
sumptive heir  to  an  estate  may  obtain  from  the  court  a  decree 
restraining  a  proprietor  who  is,  as  it  is  described,  "lavish  and 
prodigal,  of  weak  and  facile  disposition  ;  easily  imposed  upon 
and  liable  to  be  concussed  to  do  deeds  to  his  lesion  or  pre- 
judice," from  selling  or  burdening  the  estate  or  contracting 
debts  for  which  the  lands  may  be  adjudged.  This  also  proving 
ine£fectua],  Sir  Thomas  Hope  devised  two  clauses,  one  to  annul 
tho  deed  attempted  to  be  granted,  the  other  to  dissolve  and 
forfeit   the   right    of    the    person    making   the  attempt.       The 
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efficacy  of  this  device  was  upheld  by  the  court  iu  one  case  in 
1662,  to  the  effect  of  forfeiting  the  right  of  James,  Earl  of 
Annandale,  to  the  estate  of  Stormount;  but  that  decision,  since 
held  by  a  unanimous  judgment  of  the  court  to  be  wrong,  was  so 
much  doubted  at  the  time  that  the  Scottish  Parliament^  whose 
opinion  as  to  the  benefit  of  entails  not  unnaturally  coincided  with 
that  of  the  landed  class,  passed  the  Act  of  1685  sanctioning 
entails,  provided  they  should  contain  irritant  and  resolutive 
clauses,  and  to  be  duly  recorded  by  warrant  of  the  Court  of 
Session  in  a  special  register  instituted  for  the  purpose,  and  called 
the  Register  of  Tailzies.  By  such  a  deed  the  heir  iu  possession 
was  prohibited  from  transferring  or  pledging  the  estate  or  altering 
the  succession,  under  the  penalty  of  having  his  right  to  the  lands 
declared  void  and  the  property  passed  on  to  the  next  heir.  As  a 
rule,  power  was  given  him  by  the  deed  to  sell  for  the  purpose  of 
satisfying  the  entailer's  debts,  to  burden  the  estate  to  a  cei*tain 
extent  with  provisions  for  widows  and  children,  to  feu  to  a 
limited  extent,  and  so  on.  The  law  of  entail  remained  on  this 
footing  till  towaixls  the  end  of  the  eighteenth  century,  when  a  course 
of  legislation  directed  towards  the  relaxation  of  the  system  began. 
By  a  series  of  enactments  beginning  with  the  Act  of  the  tenth  year 
of  George  III.,  called  the  Montgomery  Act,  and  ending  with  the 
Entail  Act  of  1882,  the  powers  of  heirs  of  entail  have  been  vastly 
extended;  and  by  the  Act  of  11  and  12  Victoria,  called  the  Ruther- 
ford Act,  as  amended  and  extended  by  subsequent  Acts  down  to 
1 882,  the  process  of  disentailing  has  been  rendered  easy.  The  powers 
conferred  upon  heirs  as  to  the  management  and  disposal  of  the 
estate  refer  to  such  matters  as  the  granting  of  long  leases,  feuing, 
making  improvements,  and  charging  subsequent  heirs  with 
improvement  expenditure,  excambing,  selling  of  part  of  the 
estate  to  pay  the  entailer's  debts,  and  such  like,  and  are  obtained, 
as  a  rule,  on  application  to  the  court  or  by  the  consent  of 
succeeding  heirs. 

The  power  to  disentail  is  now  on  this  footing.  Disentail  \& 
effected  by  an  instrument  of  disentail  executed  under  the  authority 
of  the  Court  of  Session.  In  some  cases  no  consents  are  required, 
in  others  the  consent  is  required  of  certain  of  the  subsequent  heirs. 
If  any  heir  refuse  his  consent,  the  Court  is  empowered  to  ascertain 
the  value  in  money  of  his  expectancy  or  interest^  and  on  payment 
or  security  for  the  value  to  dispense  with  the  consent,  and  proceed 
in  the  disentail  as  if  it  had  been  given.     The  creditors  of  an  heir 


^    -^>'*.t 


.-i    li    «*     •    '^  . 


— "  -  ~  -  ■—  »- 1^  -, 


.n.    ft  'vzn 


s  VTU  ▼TiaL  X-    A.  rum 


Jtssfe     -n- 


mm  ^ 


■  r      —  •»*-      ••  ■ 


:i-E'  a.  j'n: 


'     "■r"?  «•■' 


iTL  li^Tl.    i  r-  n:-  w'/-r  »-    :xJ   UT-I.   n.  l^iss-  .tf=%.-^:i.:r~;. 


af  lilt  ieiL-i^  ?'~=~r?a. — la*  iiri.»i*:,ir:  a*:tnn  wiar  :&  Jis±  cc  iiti  n:  -sc 


£>!&£H1X    J3-  "^1^    T;i.:.la^     if    i   i- ^        _=-l.:    I    lA-^    i.  :::.:*r.-    T^    H-    "Lilt 


I    T.t^T-j-  2ii»^  cLi*tar:"Hi::rvc.   *i  "Hiist  "Hit  x^ifn  nrr    a:   Hi*   zt  i*. 

Et  ti  x^iiist  k:  Hit  niiiii^Jix  iirctnrr.    a:   p^-iHir&i_^  sue  "Hit 

hfup^BKLUifA  in-  x-'jnit  11  i.1  Hit  niriiaLi  a:  Ilur:»:»t.  kf  itT-.nj»e£ 

by   €xr   t^n.  j^iHisrimu*^'-*-     Ay,-:ir:.:T:r'7   "•■*   f^^   ^   ehlIx^'x 


190  Philosophical  Society  of  Glasgow, 

man  claims  and  exercises  over  the  external  things  of  the  world 
in  total  exclusion  of  the  right  of  anj  other  individual  in  the 
universe."  By  the  Code  Napoleon  it  is  defined  as — "  The  right 
to  enjoy  and  dispose  of  things  in  the  most  absolute  way,  provided 
no  use  is  made  of  them  which  is  forbidden  by  law  or  regulation;" 
and  by  the  Prussian  Landrecht  thus: — "The  proprietor  is  one 
who  is  entitled  himself  or  through  a  third  party  to  dispose  at  his 
will  of  the  substance  of  a  thing  to  the  exclusion  of  others."  Our 
own  institutional  writers  thus  define  it : — Stair  calls  it  "  a  power 
of  disposal  of  things  in  their  substance,  fruits,  or  use,"  and 
Erskine  "the  right  of  using  and  disposing  of  a  subject  as  'our  own 
except  in  so  far  as  we  are  restrained  by  law  or  paction."  This 
notion  of  property  as  applied  to  land  is  thus  ex{)anded  by 
Professor  Bell : — "  The  chief  attribute  of  property  is  the  right  of 
deriving  from  land  and  its  accessories  all  the  uses  and  services  of 
which  they  are  capable.  This  right  may  be  considered  in  relation 
to  othei-s  as  *  exclusive,'  or  in  relation  merely  to  the  subject  as 
*  absolute.'  The  exclusive  right  may  sufier  limitation  whenever 
the  public  interest  requires  it  j  the  absolute  use  also  may  be 
restrained,  on  similar  principles,  when  it  tends  to  the  injury  or 
discomfort  of  the  public.  Both  the  exclusive  and  the  absolute 
use  may  be  extended  or  restrained  by  agreements,  express  or 
implied,  which  constitute  servitudes ;  and  they  are  under  the 
burden  of  public  taxes." 

The  meaning  of  exclusiveness  in  property  may  be  thus  illus- 
trated : — A  proprietor  may  prevent  a  neighbour  (I  quote  from 
Professor  Bell)  "from  projecting  a  building  over  his  land,  or 
resting  it  on  his  wall,  or  the  niin  drop  from  his  neighbour's 
roof  from  falling  on  his  ground,  or  trees  from  overshadowing 
it,  or  even  a  cornice  or  ornament  from  extending  beyond  the 
line  of  the  boundary,  however  innocuously."  "  He  may  prevent 
others  from  coming  on  his  land  to  take  fuel,  however  necessary 
to  them,  and  however  inexhaustible  the  supply  j  or  from  hunting 
on  his  land,  or  setting  foot  upon  it,  or  encroaching,  however  in- 
offensively." Individual  benefit  or  convenience  and  the  absence  of 
damage  have  nothing  to  do  with  the  question.  It  is  upon  this 
right  of  exclusive  possession  that  the  game  laws  rest.  Game  is 
not  property  by  the  law  of  Scotland.  The  right  to  kill  it  is  a 
privilege  depending  on  the  exclusive  right  to  the  land  on  which 
the  game  is  found. 

The  only  limitations  of  exclusive  use  which  are  admitted  are 
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those  prescribed  by  public  interest  or  necessity,  as,  for  example, 
for  extinguishing  a  fire,  pursuing  a  criminal,  or  destroying  a 
dangerous  animal.  It  is  on  this  principle  that  the  power  exercised 
by  the  legislature  of  taking  lands  for  public  undertakings  is 
rested. 

The  absolute  use  of  land  is  limited  in  three  ways — ^by  neighbour- 
hood, the  law  of  nuisance,  and  servitude.  Neighbourhood  prohibits 
a  proprietor  from  such  faulty  or  careless  use  of  his  property  as 
may  occasion  damage  to  the  property  of  a  neighbour.  The  law 
of  nuisance  prohibits  such  use  as  would  obstruct  the  public  means 
of  commerce  and  intercourse  on  highways  or  navigable  rivers,  or 
such  as  is  noxious,  or  unsafe,  or  intolerably  offensive  to  others. 
Servitudes  are  burdens  oi>  land  imposed  by  agreement,  express 
or  implied,  in  favour  of  the  owners  of  other  tenements,  either 
entitling  these  other  owners  to  make  certain  uses  of  the  land,  or 
prohibiting  the  owner  of  the  land  from  using  his  property  for 
certain  purposes. 

With  these  exceptions,  an  owner  of  land  has  the  absolute  and 
exclusive  use,  enjoyment,  and  disposal  of  it  He  may  use  it  as 
his  own,  making  such  contracts  by  way  of  lease  or  otherwise  as  he 
thinks  fit  for  the  cultivation  of  it ;  he  may  sell  it,  or  he  may  give  it 
in  pledge  as  security  for  debt.  His  property  in  it  is  as  full  and 
free  as,  and  does  not  differ  in  kind  from,  his  property  in  any 
moveable  subject. 

It  remains  but  to  say  that  there  are  two  instances  in  which 
there  may  be  property  to  which  there  cannot  be  said  to  be  an 
owner  in  this  sense.  The  first  is  that  of  estates  entailed  already 
noticed,  and  with  reference  to  which  it  may  be  said  that  they  now 
are  practically  very  nearly  in  that  position.  The  other  is  that  of 
estates  in  which  there  is  one  person  in  the  position  of  life-renter, 
and  another  of  fiar. 

And  the  mention  of  these  cases  brings  me  to  notice  the  tendency 
of  modem  ideas  against  the  existence  of  any  such  limited  owner- 
ships, and  towards  demanding  that  in  every  estate  there  must  be 
some  person  in  the  position  of  absolute  owner,  in  so  far  as  regards 
the  public,  so  that  there  shall  be  no  property  which,  owing  to 
legal  restrictions,  is  beyond  the  range  of  commerce.  This  is  well 
instanced  by  the  Bill  introduced  last  Session  called  the  ^*  Limited 
Owners  Bill,"  the  professed  object  of  which,  as  narrated  in  a 
memorandum  prefixed  to  the  Bill,  was  "  to  get  rid  of  certain  evils 
attending  the  limited  ownership  of  land  in  Scotland,  of  which 


limited  ovr^er^hii?  c2i<e  .'ci^  ill^scrmdons  «re  afforded  hv  heirs  of 
^ntuil  ami  liiVnjczers."  az.d  to  attempt  -to  introduce  what  are 
couceiv^  to  be  «^frtai:i  cfr^r^  cseceasarr  as  a  preliminaiy  to 
ed!ectiniC  a  v:in?r  *ii5rr/rauca.    cf    the    ownership    of   hind  in 

It  is  sotiit  wliis  curtocs  to  octserre  that.  co^Yistofit  with  this 
mo^'^merit^  waioh  teni>  to  sssiaiilate  property  in  land  to  property 
iu  moveaMe:^  :ji:rvi  de>:vieri(te!$  the  same  freedom  of  use  and  disposal 
in  ozxo  as  iu  the  cciit?r,  tcer^  Ls  anochrrr  proceeding  in  a  totally 
ditloDL'^ut  dir^':ioiu  of  which  the  Crofters  Act  in  Scotland  is  an 
i^\5iitti»It\  The  prLnoivIe  cf  iIiAt  le-^daladon  undoabtedly  is  the 
crv^acivHi  of  a  kiuvi  of  limited  estJLte  in  Land  which  shall  be  extra 
K\*mmii'rviu,.'^i.  If  th?  tomi-er  movement  might  be  described  as  an 
iu^itAUw  c>f  the  rrv\:retsision  fro^Li  status  to  contract,  the  latter  may 
\h*  vie5iorilH.\l  as  a  procrvtssioa.  l«okwani>  from  contract  to  status. 
The  twv>  moveiue;it$  are  rLdiilv  antxjoaistia  Still  we  find  them 
Wth  piwxwiitii;  vvtuetaivrfcTLeoasly,  both  advocated  by  the  same 
set  of  ivtormer^ 

Th»t  the  foriuer  marks  the  true  tendency  of  modem  thought  I 
have  Unle  doubt.  The  latter  is  a  l^okward  step  (or,  shall  we  call 
it  A  i^ause  H  in  the  fv.>rwarvi  movement  which  the  progressive  part  of 
tlu>  ivmmunuv  ai*^  lH>und  to  make,  while  their  slower  brethren  in 
the  Higldiuul  wiUis  uuike  up  their  leeway,  lest  their  antiquated 
onU't  Ik>  swauuHxl  in  the  uiikiiown  sea  of  modem  ideas. 

Uut  I  urn  now  gi-taui;  near  the  veil  of  the  future,  and  can 
voiUmv  no  further*  It  is  your  pnjvince — not  mine — to  rai^e 
t\u\t  voiK  1  trust  that  bv  the  edorts  of  vour  Societv,  and  such 
8ooietios  i\s  yours,  ther^  will  l>e  found  to  lie  beyond  it  a  future 
bri^rlUer  thnu  the  i\^t. 
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XVI. — A   Scheme  of  Cremation  suited  to  the  requirements  of 
Glasgow,     By  Mr.  James  Chalmers,  I.A.,  Architect 


[Read  before  the  Society,  5th  January,  1889.] 


(Plate  IV.) 

It  has  been  generally  admitted  that  a  careful  inquiry  into  the 
evils  connected  with  any  established  custom  should  precede  any 
legislation  or  interference  of  a  reforming  character.  As  regards 
the  present  system  of  earth-burial,  it  will  be  at  once  conceded  that 
the  preliminary  inquiry  has  already  taken  place,  and  that  it  has 
been  of  a  most  exhaustive  character.  The  report  of  the  Royal  Com- 
mission on  Graveyards,  the  inquiries  \^  the  Cremation  Society  of 
England,  by  Dr.  Cameron,  M.F.,  Dr.  Ebenezer  Duncan,  and  others, 
combine  with  the  experiments  of  the  highest  sanitary  authorities 
in  Europe  to  prove,  1st,  that  the  poor  are  buried  in  an  indecent 
manner j  2nd,  that  the  majority  of  graveyards  are  overcrowded; 
3rd,  that  their  continuance  or  increase  is  injurious  to  the  public 
health;  and  4th,  that  earth-burial  should  be  discontinued. 

This  being  so,  we  have  reached  the  second  or  practical  stage — 
namely,  to  find  a  suitable  substitute  for  earth-burial ;  and  cremation, 
properly  carried  out,  affords  the  only  satisfactory  remedy.  Now, 
while  I  hold  that  the  public  are  not  in  a  position  to  give  any 
opinion  upon  the  practical  aspect  of  cremation,  I  note  with  satis- 
faction that  there  is  a  disposition  on  their  part  to  remove  the  evils 
connected  with  earth-burial,  and  in  theory  at  least  cremation  has 
received  general  assent.  This  seems  to  the  author  the  most  that 
can  be  expected  at  this  stage,  and  it  remains  for  you,  or  the 
Scottish  Burial  Keform  and  Cremation  Society  of  Glasgow,  to 
present  cremation  in  a  form  at  once  scientific,  convenient,  and, 
above  all  things,  religious  ;  and  there  is  no  doubt  whatever  but 
that  in  this,  as  in  other  reforms,  the  people  will  readily  adapt 
themselves  to  the  new  order  of  things. 

Any  scheme  of  cremation  suited  to  the  requirements  of  Glasgow 
must  take  into  account  the  possibility  of  that  mode  of  disposing 
of  the  dead  becoming  general,  because,  should  those  adopting  it 
become  the  majority  in  place  of  a  minority,  as  at  present,  it  can 
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onlj  be  because  of  its  superiority  over  earth-burial,  and  for  this 
reason  it  may  fairly  be  expected  in  the  end  to  become  general. 
According  to  Dr.  Eussells  figures,  the  number  of  deaths  which 
occuri'ed  within  the  city  boundaries  in  1887  was  12,025;  Mr. 
Mackay's  tables  give  12,12$,  and  including  the  suburbs  16,458. 
The  latter  is  at  the  rate  of  23*22  per  1,000  on  a  population  of 
708,792.  In  1883,  however,  with  a  population  of  715,635,  the 
deaths  numbered  19,054,  being  at  the  rate  of  26*63  per  1,000 
living.  For  188o,  again.  Dr.  Ebenezer  Duncan  calculates  that 
there  were  19,237  interments  in  Glasgow  and  the  suburbs,  and 
of  tbeso  9,027,  or  about  one-half  of  the  total  number,  were  inter- 
ments in  common  ground.  These  figures  indicate  that  we  may 
require  to  {provide  crematories  at  some  future  time  capable  of  dis- 
posing of  20,000  bodies  per  annum ;  and,  allowing  313  working 
days,  the  number  per  day  would  be  64.  On  this  basis  we  must 
find  some  data  on  which  to  discover  the  size  and  form  of  the 
crematorium  required;  and  when  we  remember  that  the  most 
suitable  time  for  funeral  parties  is  from  1  pm.  to  4  p.m.  it  will 
be  seen  that,  with  a  single  chapel,  not  more  than  six  or  eight 
services  could  take  place  in  one  day ;  so  that  at  least  ten  crema- 
toriums would  be  requireii  to  overtake  the  daily  death-rate,  unless 
thoix)  wetv  several  chapels  attached  to  the  one  receiving-chamber. 
It  is  furtlier  evident  that^  from  an  economical  point  of  view,  the 
minimum  of  three  chambers  should  be  in  constant  operation,  and 
to  obtain  this  at  least  thirty  to  thirty-two  bodies  will  be  required, 
or  a  maximum  of  10,016  per  annum,  which  is  really  one-half  of 
the  toUil  number  of  deaths.  Taking  our  data,  therefore,  from  the 
time  occupied  by  the  funeral  parties,  and  keeping  in  view  the 
great  diffeix^nce  in  the  social  position  of  the  respective  classes,  I 
suggest  four-fold  or  gi'aded  cha{)els  and  columbariums. 

lleferring  to  Plate  IV.,  it  will  be  observed  that  there  is  provided 
on  the  high  level  a  chapel  for  the  very  rich;  the  second  or  better 
class  chajKjl  being  on  the  gix>und  level;  the  third  or  working  class 
to  the  right;  and  the  pauper  class  to  the  left  of  the  receiving-room 
or  mortuary.  It  is  proi)Osed  that  each  class  should  have  a  separate 
mortuary  in  direct  communication  with  Mr.  Key's  incinerating 
chambers.  As  the  number  from  the  first  and  second  chapels, 
however,  would  not  exceed  the  capacity  of  one  chamber,  although 
separate  mortuaries  are  provided,  one  chamber  would  be  sufficient. 
To  the  left  of  the  chambers,  and  in  connection  with  the  pauper 
chapel,  there  is  provided  a  room  for  the  Medical  Officer  or  Superin- 
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tendent,  as  it  is  believed  that  an  arrangement  of  this  kind,  combined 
with  the  adoption  of  cremation,  affords  the  only  effective  safeguard 
against  the  high  percentage  of  uncertified  deaths  which,  among 
illegitimate  children,  is  so  appalling.  I  would  further  suggest  that 
an  arrangement  should  be  made  for  determining  whether  or  not 
death  has  actually  taken  place. 

As  regards  the  plan  as  a  whole,  it  will  be  observed  that  it  gives 
opportunity  for  the  most  beautiful  form  of  architectural  treatment, 
and  the  columbariums  especially  give  every  scope  to  those  who 
desire  to  pay  respect  for  the  dead  by  suitable  monuments  and  urns. 
In  the  case  of  the  upper  chapels  and  octagon  room  containing  the 
elevator,  there  is  every  scope  for  the  richest  class  of  material, 
such  as  marble,  mosaic  work,  stained  glass,  and  suitable  statuary. 
Possibly  the  most  suitable  form  would  be  ecclesiastical  architecture 
of  the  Norman  or  early  English  periods,  and  the  whole  arrangement 
would  be  suggestive  of  extreme  reverence  for  the  dead.  The  cost, 
including  the  chambers,  but  exclusive  of  ground  and  memorial  work, 
would  be  about  £3,600.  If  the  western  brow  of  the  Necropolis  or 
the  site  behind  the  Ramshorn  Church  could  be  obtained,  I  think 
that  a  crematorium  of  this  character  would  be  one  of  the  places  of 
interest  in  Glasgow.  The  cost  of  cremating  10,000  bodies  would 
be  about  2s.  each,  and  a  graded  rate  for  the  respective  chapels 
and  urns  would  be  remunerative  to  the  proprietoi's,  and  easily 
borne  by  the  public.  Meantime,  however,  the  erection  of  an 
attendant's  room  and  chambers,  with  one  chapel,  would  be  quite 
sufficient  in  this  early  stage  of  the  cremation  movement. 

In  conclusion,  the  author  would  suggest  that  in  cases  of  infectious 
disease  the  Philosophical  Society  should  support  any  movement 
which  would  make  cremation  compulsory;  and  should  it  be  adopted 
by  private  citizens  arrangements  might  be  come  to  with  the 
authorities  to  cremate  the  bodies  of  paupers,  in  place  of  burying 
them  in  pits. 

[Note. — A  paper  on  *' Key's  Crematory  Furnace,"  with  an  illustration, 
is  given  La  Engineering  for  15th  March,  1889,  p.  252.] 


196  Philosophical  Society  of  Glasgoto. 

XVII.  —  On  the  AcoiMtics  of  Musical  Sotmds. 
By  James  Kerr  Love,  M.D. 


[Read  before  the  Society,  Ist  May,  1889.] 


(Plate  V.) 

I  PROPOSE  to  night  to  show  you  a  method  of  testing  appreciation 
of  musical  intervals,  to  give  you  the  results  of  some  experiments 
made  with  the  instrument  I  use,  and  to  demonstrate  some  acoustical 
and  musical  facts  for  the  demonstration  of  which  I  believe  this 
instrument  is  peculiarly  adapted.  The  understanding  of  my  paper 
involves  a  knowledge  of  elementary  principles  which  most  of  you 
possess.  I  shall  in  the  first  place  refer  to  these  elementary  principles, 
but  shall  not  dwell  on  them  longer  than  is  quite  necessary  for  the 
sake  of  clearness.  At  the  outset  I  should  say  that  I  have  approached 
the  subject  of  the  hearing  of  musical  intervals  from  its  physiological 
side,  and  that  although  I  have  been  dragged  both  into  physical  and 
into  musical  questions,  my  remarks  on  these  must  be  considered, 
without  forgetting  that  I  am  neither  a  physicist  nor  a  musician. 
My  instrument  is  primarily  a  physiological  test.  It  is  secondarily 
of  use  for  the  production  of  beats,  for  the  exposition  of  the 
phenomena  of  consonance  and  dissonance,  and  for  the  illustration 
of  temperament 

Music€d  sounds  are  produced  by  the  periodic  vibrations  of  the 
sounding  body.  Such  periodic  movements  give  rise  to  corres- 
ponding periodic  wave  movements  in  the  atmosphere—  the  usual 
conducting  medium  between  the  sounding  body  and  the  ear. 
Musical  sounds  differ  with  regard  to  their  strength,  their  pitch, 
and  their  quality.  The  strength  depends  on  the  extent  or 
amplitude  of  the  vibrations,  the  pitch  on  the  number  of  vibrations 
occurring  in  any  unit  of  time,  and  the  quality  on  the  wave>form 
resulting  from  the  vibrations  in  the  sonorous  4>ody.  It  is  with 
the  characters  of  pitch  and  quality  that  we  have  to  deal  in 
studying  musical  intervals  and  their  appreciation.  The  pitch  of  the 
sounds  used  in  music  ranges  from  thirty  or  forty  vibrations  per 
second  to  something  under  5,000.  The  form  of  vibration  associated 
with  the  simplest  quality  of  musical  sounds  is  called  a  pendular  vibra- 
tion. Its  curve  is  the  one  which  an  ordinary  pendulum  would 
describe,  if  its  oscillation  could  be  recorded  as  a  curiae  on  a  moving 
surface.     This  curve  is  the  ordinary  curve  of  sines.     The  simple 
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pendnlar  vibration  corresponds  to  the  tones  of  tuning  forks  which 
have  no  harmonics.  All  compound  tones — I  mean  tones  with  har- 
monics or  upper  partials — have  more  complicated  wave-forms,  but  all 
these  latter  can  be  broken  up  into  as  many  simple  waves  as  there  are 
partials  in  the  compound.  These  various  simple  waves  coexist  in 
the  air  just  as  several  different  systems  of  waves  may  coexist  on 
the  same  sheet  of  water.  Before  their  meeting  the  components 
are  alike  in  form ;  during  their  coalescence  the  value  of  each  is 
represented  by  some  modification  in  form  of  the  resulting  compound. 
After  they  have  parted  the  individual  simple  forms  again  reappear. 

Most  musical  sounds,  then,  are  not  simple.  That  element  which 
has  the  lowest  vibration  number,  which  Ls  the  loudest,  and  which 
therefore  gives  most  of  its  character  to  the  compound,  is  called  the 
fundamental  or  prime.  The  other  and  higher  elements,  the  upper 
partials,  have  vibration-numbers  which  are  2,  3,  4,  5,  6,  or  more 
times  greater  than  the  prime. 

This  theory  of  the  nature  of  what  we  regard  as  separate  musical 
sounds  is  not  a  new  one.  The  presence  of  harmonics  has  been  long 
recognised,  but  it  is  to  Helmholtz  that  we  owe  the  means  of 
isolating  and  studying  individual  harmonics.  By  taking  advantage 
of  the  phenomena  of  sympathetic  resonance  he  was  able  to 
emphasise  the  part  of  the  compound  corresponding  to  the  proper 
tones  of  his  resonators.  These  resonators  pick  out  and  strengthen 
their  own  tones  from  the  other  parts  of  a  compound,  just  as  the 
voice  is  seized  by  the  string  corresponding  to  it  when  a  note  is 
sung  strongly  into  a  piano. 

Convinced,  therefore,  of  the  compound  nature  of  the  tones  usually 
regarded  as  simple,  let  us  see  what  relation  the  elements  have  to 
the  prime.  The  first  harmonic  or  second  partial,  as  it  is  called,  has 
twice  the  vibration  number  of  the  prime,  and  is  the  octave  of  the 
prime ;  the  third  partial  has  three  times  the  vibration  number  and 
is  the  twelfth  of  the  prime  or  fifth  of  the  octave;  the  fourth  partial 
has  four  times  the  vibration  number  of  the  prime  and  forms  the 
double  octave;  the  fifth  coiresponds  to  the  third  above  this  double 
octave,  and  so  on.  These  partial  tones  are  in  very  simple  relation* 
ship  to  the  prime,  and  coincide  with  some  of  the  chief  intervals  used 
in  music.  We  shall  hear  more  of  them  when  studying  the  intervals 
themselves. 

Besides  partials  of  higher  pitch,  another  set  of  tones  has  to  be 
taken  into  account  in  connection  with  musical  intervals.  These 
are  the  differential  tones  of  low  pitch  having  vibration  numbers 
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equal  to  the  difference  of  the  two  primes  or  partials  which  continue 
to  form  them.  They  are  of  more  practical  importance  than  the 
other  kind  of  combinational  tones  called  summational.  The 
loudest  of  these  combinational  tones  are  the  differential  tones  of 
the  primes,  or  of  one  prime  and  a  powerful  partial.  They  can  be 
heard  on  any  good  harmonium.  I  can  produce  them  distinctly  on 
this  instrument,  as  you  hear;  the  deep  buzzing  sound  you  hear  now 
when  I  sound  this  major  third  being  caused  by  a  differential  tone 
with  a  vibration  frequency  of  132,  and  the  fourth  tone  sounding 
being  the  differential  one  of  this  132,'and  the  lowest  prime,  or  G,  396. 

Many  means  have  been  proposed  for  determining  the  rates  of 
vibration  or  pitch  numbers  of  musical  sounds.  Some  of  these  are 
very  elaborate,  but  very  accurate,  such  as  the  tuning  fork 
tonometer  of  Schiebler.  Others  are  difficult  to  manage.  The 
Siren  is  one  of  the  oldest  and  simplest,  and  is  perhaps  the  most 
instructive.  I  wish  1  coidd  have  added  the  most  accurate,  for  the 
Siren  is  of  great  importance  in  acoustics,  chiefly  in  demonstrating 
the  vibration  ratios  of  musical  intervals.  This  importance  makes 
any  improvement  welcome  which  has  for  its  object  the  obtaining  of 
accurate  results  with  the  Siren.  This  beautiful  little  instrument, 
of  which  I  now  show  you  an  example,  is  a  frisky  creature.  It  is 
difficult  to  tame  it  down  to  a  steady  pace.  This  difficulty  is  well 
illustrated  by  the  complicated  mechanisms  devised  by  acousticians 
to  surmount  it.  Helmholtz  has  had  a  small  electro-magnetic 
machine  with  a  constant  velocity  of  rotation  constructed,  and  has 
found  it  of  great  use  in  driving  the  Siren.  In  this  case  the  Siren 
does  not  require  to  be  blown,  but  the  air  is  driven  through  the 
openings  by  means  of  a  small  paper  turbine.  Mr.  A.  J.  Ellis  says 
that  the  best  work  done  with  the  Siren  has  been  done  by  M. 
Lissajous,  with  the  constant-pressure  bellows  of  M.  CavaiU^  Coll, 
called  the  Soufflerie  de  Precision.  I  have  not  seen  this  bellows, 
nor  have  I  been  able  to  find  any  information  regarding  it  in  the 
library  of  this  Society. 

Whatever  be  the  means  employed,  the  end  in  view  is  the  pro- 
duction of  a  condition  of  equilibrium  between  the  pressure  of  the 
bellows,  on  the  one  hand,  and  the  friction  caused  by  rotation  of  the 
spindle,  together  with  the  action  of  gravity,  on  the  other.  When 
the  counting  apparatus  is  in  action,  the  friction  connected  with 
its  working  has  also  to  be  taken  into  account.  With  a  bellows  of 
constant  pressure  there  must  be  a  maximum  rapidity  of  the  spindle, 
and  therefore  a  steady  note.     This  note  would  be  attained  only 
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when  friction  made  further  increase  of  speed  impossible.  But  then 
the  added  friction  of  the  clock-work  when  counting  begins  flattens 
the  note  and  spoils  the  observation.  I  have  tried  to  improve  the 
Siren  by  adding  a  brake  to  the  spindle,  and  by  using  a  bellows 
which  is  constant  in  pressure  during  the  lower  four-flfths  of  its 
rise,  but  diminishes  gradually  during  the  last  fifth.  This  is 
managed  by  making  the  bellows  take  on  small  additional  weights 
during  its  upward  progress,  except  during  the  last  fifth  of  the 
journey.  Without  these  weights,  or  under  a  constant  weight, 
the  pressure  increases  as  the  bellows  falls;  with  the  auxiliary 
weights  the  pressure  can  be  kept  constant,  for  during  the  fall  they 
leave  the  bellows  in  the  same  ratio  as  the  pressure  tends  to  increase. 
These  auxiliary  weights  are  slung  from  the  roof  of  the  box  con- 
taining the  bellows. 

The  brake  is  applied  to  the  spindle,  and  has  for  its  object  the 
variation  of  the  amount  of  friction.  It  consists  of  a  thin  silk  cord 
twisted  in  a  figure-of-8  fashion,  so  as  to  embrace  the  spindle  by  its 
middle  part  while  the  ends  of  the  figure  are  carried  round  the 
uprights  of  the  frame  of  the  Siren.  The  silk  cord  is  carried  round 
a  tiny  pulley,  and  a  small  scale-pan  is  attached  to  its  end  in  which 
various  weights  are  put.  The  speed  of  rotation  is  therefore  under 
the  absolute  control  of  the  operator,  for  the  weights  on  the  one 
hand  and  the  pressure  on  the  other  can  be  kept  steady  or  varied 
by  any  given  amount.  Much  practice  is  required  in  working 
the  bellows.  The  weights  may  be  likened  to  the  coarse,  and 
the  graduated  bellows  to  the  fine,  adjustment  of  a  microscope. 
Dr.  W.  H.  Stone  represents  the  ordinary  Siren  as  rather  a  defective 
instrument,  and  I  have  some  reason  to  believe  him.  I  am  not 
sure  whether  he  makes  the  statement  on  his  own  authority  or  on 
that  of  some  other  observer ;  but  he  says  in  his  book  on  Sound 
that  the  ordinary  Siren  of  commerce  is  not  practically  reliable 
within  ten  vibrations.  When  I  began  working  with  the  Siren  it 
must  have  been  one  of  these  ordinary  commercial  examples  that 
fell  into  my  hands.  The  instrument  was  made  by  one  of  the  chief 
Continental  makers,  it  is  true,  but  had  very  evident  defects  in  the 
way  that  the  bearings  were  managed,  and  generally  was  an  unreliable 
and  easily-deranged  apparatus.  In  contrast  with  this  I  would 
refer  to  the  example  of  the  Siren  which  has  done  service  in 
Sir  William  Thomson's  hands  for  over  forty  years.  This  Siren, 
which  was  kindly  lent  me  for  the  purpose,  was  my  chief  guide  in 
giving  directions  for  the  making  of  my  own  instrument,  which,  so 
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far  as  I  know,  is  the  first  Siren  made  in  Glasgow.  It  was  made 
bj  Mr.  Maoae,  of  10  Ridimood  Street.     (See  Plate  Y.,  Fig.  2.) 

Testerday  aftemocHi,  along  with  m  j  firiend  Mr.  Yonngery  I  made 
an  attempt  to  fix,  or  rather  to  check,  the  Tibration  number  of  some 
of  these  pipes  hj  means  of  this  Siren.  The  lowest  C  was  found  to 
gire  a  steady  note  with  a  weight  of  240  grains  in  the  scale-pan, 
and  the  counting  to  gire  a  Tibration  number  (^  263*5  or  half  a 
vibration  flat  The  £  pipe  required  180  grains,  and  gave  330*6  for 
330;  the  6  pipe  needed  120  grains,  and  gave  395-6  for  396.  The 
higher  C  was  weighted  with  80  grains,  and  gare  527*5  for  528;  the 
higher  6  was  hearily  enough  weighted  with  the  scale-pan  itself,  and 
gaye  790*5  for  792;  and  the  highest  C,  which  was  fire  vibrations 
sharp,  gare  exactly  its  pitch  of  1,061  when  the  spindle  was  freed 
from  the  weight  of  the  scale-pan.  A  second  obsenration  with  this 
gave  1,059.  This  last  obserration  was  carried  over  a  quarter  of  a 
minute  only;  all  the  others  were  for  a  whole  minute.  The  numbers 
just  given  are  in  no  way  selected,  but  were  in  each  case  the 
counting  got  from  a  single  observation  with  the  pipe  tested.  These 
results  lead  me  to  hope  that  this  little  apparatus  which  I  have 
added  to  the  Siren  will  be  found  of  practical  value  in  determining 
pitch  numbers  with  that  instrument. 

A  convenient  and  instructive  method  of  treating  musical  sounds 
is  to  range  them  on  a  vertical  scale,  such  as  is  used  when  measur- 
ing heat  by  the  thermometer,  the  vibration  numbers  rising  as 
we  ascend  the  scale.  Any  two  notes  struck  at  random  would 
probably  give  the  idea  of  their  having  no  sort  of  connection  with 
each  other,  or  the  combination  might  have  an  actually  disagreeable 
effect.  In  the  latter  case  we  call  the  phenomenon  distonanee. 
But  many  pairs  of  the  notes  when  struck  together  would  give  an 
idea  of  smoothness  and  harmoniousness  which  is  peculiarly  pleasant, 
and  this  we  recognise  as  consonance.  This  harmoniousness 
is  greatest  when  the  vibration  ratio  of  the  two  notes  struck  is 
simplest.  It  is  complete  when  the  vibration  numbers  are  the 
same.  It  is  also  perfect  when  they  bear  the  simple  ratio  of  2:1, 
or  when  one  is  the  octave  of  the  other.  When  the  ratio  is  3  :  2  we 
have  the  perfect  consonance  of  the  fifth,  when  4 : 3  that  of  the 
fourth,  5 : 3  the  major  sixth,  5 : 4  the  major  third,  and  so  on ; 
and  we  may  say  that  the  simpler  the  ratio  the  more  perfect  the 
consonance.  And  if  we  study  this  phenomenon  of  consonance  more 
closely  we  shall  see  that  the  simple  i-atios  just  referred  to  tell  us 
more.     They  explain  the  actual  cause  of  the  consonance.     They 
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tell  US  that  the  corresponding  partial  tones  have  the  same  vibra- 
tion number.  Thus,  in  the  fifth,  the  third  partial  of  the  lower 
number  and  the  second  of  the  upper  have  the  same  vibration 
number,  and  are  perfectly  unisonous.  Consonance,  then,  is  a 
smooth,  uninterrupted,  continuous  flow  of  two  tones.  Let  us  look 
at  the  nature  of  dissonance. 

The  sound  you  now  hear  is  from  a  pipe  with  a  vibration 
number  of  264.  By  tuning  another  pipe  I  make  its  vibration 
number  exact]y  the  same,  and  the  two  pipes  may  now  be  sounded 
together  without  either  disturbing  the  other.  In  front  of  one  of 
these  pipes  is  a  graduated  scale  by  which  I  am  guided  in  lengthen- 
ing or  shortening  this  pipe  till  it  makes  exactly  one  vibration  less 
or  more  than  the  first  pipe — 263  or  265  per  second.  When  the 
pipes  are  now  sounded  together  what  is  called  a  beat  is  heard, 
which,  under  the  pressure  of  this  large  bellows,  can  be  kept  up  as 
regularly  at  60  in  the  minute  as  the  pulse  at  your  wrist.  On 
further  lengthening  the  pipe,  or  on  shortening  it,  I  can  produce 
any  given  number  of  beats  per  second,  and  the  number  of  beats  in 
every  case  represents  the  difference  of  the  rates  of  vibration  of 
the  beating  sounds.  Here  is  something  which  has  disturbed  the 
smoothness  of  the  consonance.  Beats  are  the  essence  of  dissonance. 
Up  to  a  certain  point  you  can  count  them  ;  now  they  are  so  rapid 
that  you  would  hardly  undertake  to  count  them  correctly,  although 
they  are  quite  distinguishable  as  rapid  beats.  Now — the  interval 
is  a  semitone — the  roughness  is  extreme,  the  dissonance  is  very 
marked,  and  the  beats  are  so  rapid  that  unless  we  had  arrived  at 
the  dissonance  by  the  preceding  gradations  we  could  hardly 
recognise  it  as  due  to  beats. 

As  the  distance  between  the  beating  tones  is  further  increased 
the  disturbance  does  not  increase.  At  the  major  tone  it  is  still 
great,  but  not  so  great  as  at  the  semitone,  and  as  we  approach  the 
minor  third  it  rapidly  diminishes.  The  minor  third,  indeed,  in 
the  ascending  scale  is  the  first  of  those  intervals  where  the  vibra- 
tion ratio  is  low,  where  the  coincident  upper  partials  are  strong 
enough  to  have  a  marked  effect,  and  consequently  where  the 
phenomenon  of  consonance  again  reappears.  Ascending  the  scale 
further  we  come  upon  another  dissonant  area,  the  dissonance  now 
being  caused  by  the  beating,  not  of  the  primes,  but  of  the  upper 
partials;  then  comes  a  point  of  agreement  at  the  major  third; 
then  a  dissonant  area  followed  by  the  fourth;  then  another 
dissonant  area  followed  by  the  fifth.     With  the  exception  of  the 
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octave,  these  List  two  citerriLLa — the  toarth  and  fifth — are  the  best 
consonances  we  Live.  TL^ey  are  neir  the  midile  of  tLe  octave. 
The  disturbance  from  the  prinies  on  the  <Kie  hand,  and  the  prime 
and  first  upper  partial  oa  the  o;her.  are  leas:.  Ascending  the 
scale  further,  we  have  the  consonances  of  the  m:ijor  and  minor 
sixth  comparal  le  in  respect  of  hanconiousziess  to  the  thirds  be- 
cause separated  bv  a  distance  from  the  first  upper  partial  similar 
to  that  between  the  thirds  and  the  prime.  On  approaching  the 
octave  the  disturliance  between  this  prime  and  the  second  partial 
of  the  lower  note — I  mean  its  first  upper  partial— causes  acute 
dissonance.  On  arriving  at  the  octaTe  we  have  the  most  perfect 
consonancei 

Perfect  consonance,  therefore,  means  all  absence  of  beats.  It  is 
the  steady,  uninterrupted  dow  of  two  tones  which  have  no  tendency 
to  disturb  or  cut  into  each  other.  Theoretically  it  is  impossible, 
unless  we  can  be  sure  that  the  number  of  partials  is  limited,  for 
the  eighth  and  ninth  partials  in  any  compound  are  only  a  tone 
apart,  the  fifteenth  and  sixteenth  only  a  semitone;  and  hence  the 
braying,  dissonant  notes  of  some  brass  instruments  which  have  the 
higher  partials  strongly  developed.  Practically  it  exists  when 
neither  the  prime,  nor  any  |xutial,  nor  any  combinational  tone  is 
near  enough  any  other  element  of  the  compound  to  form  a  beating 
pair  with  it. 

Dissonance  is  the  rough,  disturbed,  broken  sensation  of  tone 
caused  by  rapid  beats,  rapid  enough  to  produce  the  disagreeable 
effect  common  to  interruptions  of  sensation,  but  not  so  rapid  as  to 
leave  the  impression  of  a  continuous  flow  of  sound. 

Tree  of  Coxson.vn*ce. 
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For  the  study  of  consonance  I  have  constructed  a  tree  of  conson- 
ance or  harmoniousness.  (See  p.  202.)  The  discs  on  the  stem  are 
meant  to  represent  the  relative  strength  of  the  various  partials  in 
such  qualities  of  tone  as  these  pipes.  After  the  sixth  or  seventh 
their  strength  is  hardly  appreciable,  and  they  may  be  almost  disre- 
garded. The  intervals  derived  from  the  next  lowest  member  in 
the  scale  are  shown  on  the  left  side  of  the  stem,  and  their  position 
decides  their  degree  of  harmoniousness.  The  degrees  of  consonance 
of  the  unison,  octave,  fifth,  fourth,  and  major  and  minor  thirds  are 
thus  graphically  shown.  On  the  other  side  of  the  stem  are  ranged 
the  other  consonant  intervals,  the  major  and  minor  sixths,  which 
must  find  their  fellow-partials  higher  up  in  the  tree  than  the 
position  of  the  next  higher  partial.  In  a  quality  of  tone  such  as 
is  here  supposed  this  necessarily  weakens  the  consonance,  for  the 
partials  lose  force  as  we  ascend  the  scale.  The  tree  is  read  as 
follows: — In  comparing,  for  example,  the  consonance  of  the  fourth 
and  major  sixth  which  spring  from  the  same  point  on  the  stem, 
we  call  the  fourth  the  better  consonance  because  it  finds  its  fellow- 
partial  at  the  first  higher  step  on  the  stem,  whereas  the  sixth  must 
travel  to  the  second  for  its  fellow.  Again,  when  comparing  the 
major  third  and  major  sixth,  the  latter  must  be  called  the  more 
harmonious,  for  although  it  travels  two  steps  to  find  its  fellow 

it  starts  with  a  stronger  partial  a  step  lower  in  the  scale  or 
stem. 

The  diagram,  therefore,  shows  the  intervals  to  be  consonant  or 

harmonious  in  the  following  order — the  table  referring  only  to 

intervals  within  the  octave : — 


Coincident 
Partials. 

Belatire 
Harm'ness. 

Name  of  Intenral. 

Distance  from  C. 

1x1   = 

1  or  100 

1.  Unison 

C 

:    C 

1x2  = 

i  or50 

2.  Octave 

C 

:     C 

2x3  = 

i  or  16i 

3.  Fifth 

C 

:     (J 

3x4  = 

A  or  8  J 

4.  Fourth 

C 

:     F 

3x5  = 

Aor6J 

5.  Major  Sixth 

c 

:     A 

4x5  = 

^or  5 

6.  Major  Third 

c 

:     E 

5x6  = 

A  or  3^ 

7.  Minor  Third 

c 

:     Eb 

5x8  = 

^ov2k 

8.  Minor  Sixth 

c 

:     Ab 

[Note. — The  above  table  is  a  simpler  form  of  one  given  in  Helmholtz's 
book — a  fact  which  I  only  discovered  after  drawing  out  this.] 


An  examiiiAdoin  of  iat  cccnoidecii  and  distorfaing  paitials  will 
proTe  this  to  be  coereci. 

The  UfiUotL, — ^Tlis  is  inol^nied  sunplj  for  com|mrisoii  with 
the  intervals  prcrer.  I;  cxiLnoc  be  actsjilly  dissonant  tinless  the 
very  high  panizils  are  stror.jrIj  derel,^*ed. 

The  Ocioce. — ^The  beatiz^  of  the  primes  pieTents  anything 
like  perfect  coc^son&nce  in  the  lower  parts  of  the  scale,  bat  at  its 
upper  end  the  OocjLve  is  a  perfect  conjsonance,  for  it  simply 
emphasises  certain  elenienis  of  an  already  existing  combination.  It 
adds  nothing  new  to  it.  It  is  easily  disturbed  from  the  strength 
of  the  partials  which  then  beat. 

The   Firth. — In  the  middle  of  the  octave  we  have  the  Fifth 
depending  for  its  consoniince  on  the  coLneident  second  and  third 
i  partials,  both  well  marked  in  all  good  qualities  of  ton&     Bat  it  is 

I  not  to  be  classed  wiih  the  octave,  for  the  fifth  introduces  a  new 

I  element  in  its  third  t>arti:d.  D,  which  is  only  a  tone  from  the  0  and 

I  £,  the  fourth  and  fifth  partials  of  C.     The  beats  are  too  rapid,  it  is 

I  true,  to  cause  disturbance,  but  the  effect  is  sufficient  to  separate 

'  the  fif^h  from  the  unison  and  octave. 

The  Fourth. — This  inter\-al  is  worse  than  the  fifth,  not  only 
because  the  coincident  partials  are  weaker,  but  because  the  beats 
between  the  third  and  second  partiab  of  the  respective  primes 
are  not  so  rapid  as  the  beating  we  found  in  the  fifth.  Still  they 
are  very  rapid  and  produce  no  great  disturbance. 

Major  Sixth  and  Major  Third, — In  the  former  of  these  the  third 
and  fifth  partials  are  coincident,  in  the  latter  the  fourth  and 
fifth.  Both  are  therefore  good  consonances,  the  Major  Sixth  haying 
the  advantage  because  of  the  stronger  third  partial  This  advantage 
is  greater  in  low  positions  where  the  third  is  sensibly  disturbed  by 
the  proximity  of  the  primes. 

The  Minor  Third  and  Mitwr  Sixth. — ^These  intervals  are 
but  poorly  defined  ;  the  coincident  partials  are  of  a  high  order 
and  therefore  weak^  and  the  consonance  due  to  the  coincidence  is 
much  marred  in  the  case  of  the  Minor  Third  by  the  proximity  of 
the  primes,  and  in  that  of  the  Minor  Sixth  by  a  similar  proximity 
of  its  prime  to  the  second  partial  of  the  lower  note.  These 
intervals  are  really  on  the  borders  of  dissonance,  and  owe  their 
positions  chiefly  to  their  being  inversions  of  the  more  consonant 
intervals,  the  major  sixth  and  third. 

From  what  I  have  said  it  will  be  noticed  that,  in  addition  to  the 
positive  harmoniousness  given  to  any  interval  by  the  coincidence  of 
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the  partials,  there  has  to  be  taken  into  account  the  disturbance  due 
to  the  rapid  beating  of  the  partials  which  form  the  consonances 
adjacent  to  that  interval.  These  beats  are  always  rapid,  and 
generally  cause  no  appreciable  roughness,  but  they  give  special 
character  to  the  consonance.  In  the  case  of  the  fifth,  as  we 
have  seen,  where  the  third  and  second  partials  are  coincident, 
the  partials  which  coincide  for  the  adjacent  interval  of  the 
fourth — namely,  the  fourth  of  the  lower  note,  or  C,  and  the 
third  of  the  higher,  or  D,  are  only  a  major  tone  apart;  and 
although  their  beats  in  this  high  position  are  very  rapid  (about 
130  per  second  for  the  2-foot  C)  and  cause  no  appreciable  rough- 
ness, they  give  a  character  to  the  fifth  which  is  entirely  absent 
from  the  octave. 

Another  point  to  be  noticed  is  that  the  more  acute  dissonances 
are  to  be  found  near  the  best  consonances.  The  semitone  gives  the 
maximum  of  roughness  because  the  strong  primes  then  beat  at  the 
rate  which  in  medium  positions  gives  the  whole  body  of  sound  an 
intermittent  and  disagreeable  character.  And  where  two  partials 
are  strong  enough  to  cause  positive  harmoniousness  by  their 
coincidence,  they  are  strong  enough  to  cause  acute  dissonance  when 
mistuned.  Hence  the  most  acute  dissonances  are  to  be  found  near 
the  octave  and  fifth. 

We  have  to  do  with  temperament  only  in  so  far  as  its  defects 
are  appreciable  by  the  ear.  Just  intonation  or  temperament 
fixes  the  steps  in  the  scale  after  the  plan  we  have  followed,  and 
has  for  its  object  the  obtaining  of  the  minimum  roughness.  But 
this  arrangement  is  just  or  natural  only  with  respect  to  the 
intervals  fixed  from  a  single  tonic.  If  we  begin  with  D  instead 
of  C,  the  interval  to  F  is  not  a  true  minor  third,  nor  that  to  A 
a  true  fifth.  Both  are  flat  by  a  fifth  of  a  semitone.  The  voice 
can,  of  course,  raise  its  F  and  A  to  suit  the  D,  but  keyed  instru- 
ments, like  the  piano,  cannot.  Hence  to  play  correctly  we  must 
have  two  Fs  and  As.  Every  change  of  key  would  require  fresh 
notes,  and  indeed  for  accurate  work  on  the  piano  we  would  need 
from  70  to  100  notes  to  the  octave.  Temperament,  as  aj)plied  to 
keyed  instruments,  is  an  attempt  to  make  twelve  keys  do  duty  for  a 
much  larger  number — an  attempt  to  escape  the  detail  which  nature 
asks  of  us.  The  unequal  temperaments  put  certain  less-used 
intervals  out  of  tune  in  order  to  keep  others  true.  Equal  temper- 
ament divides  the  octave  into  twelve  equal  semitones.  Pytha- 
gorean intonation  fixed   the  intervals  by  a  succession  of  fifths. 


2'S 


PhiioKfAical  Society  of  GloMgow. 


Just^  ei^Tial,  £:.d  Ptxh&^are&n  temperuDents  are  compared  in  the 


rTrEAx*vUJLS  IsrroKAr;aiL 

br- 

EtiCAX.  IxrOXATfOOE. 

Xon. 

I 

Errcc. 

\  2i<^-st^cai  So. 

EiTor. 

VibnUkmNo.  . 

C 

e^ 

1S4 

264          , 

l> 

2?7 

297 

—     '7 

296-3       1 

E 

Z^\ 

T    4  1 

330 

+   2« 

332-6       1 

F 

352 

552 

+      -4 

352*4 

i; 

396 

396 

—     '5 

3955 

A 

«o-5 

-    55 

440 

+    4 

444 

B 

oSl  -2 

+    G-e 

495 

+    3-4 

498-4 

C 

o2> 

52S 

528 

In  the  Ftthagoroan  intonation  the  errors  oocar  in  the  thirds, 
sixths,  and  sevenths.  In  equal  temperament  these  intervals  are 
aflected  to  a  less  degree,  but  the  second,  fourth,  and  fifth  are 
slighilv  out  of  tune.  We  shall  see  whether  the  ear  is  oogmsant  of 
the  errors, 

(Illustrations  of  just  and  tempered  Thirds,  Sixths,  Fifths, 
Fourths,  and  Major  Chords  were  given  by  the  author.) 

After  this  rapid  but,  I  hope,  clear  statement  of  the  acoustics  of 
musical  sounds,  let  me  go  on  to  the  subject  of  the  appreciation  of 
musical  intervals.  The  subject  has  been  studied  carefully  in 
Germany  by  Dr.  Preyer  of  Jena,  but  not  much  in  this  country. 
Dr.  Preyer  used  reeds  which  have  some  advantages,  I  admit,  over 
pipes :  reeds  retain  their  pitch  and  are  not  nearly  so  susceptible 
to  changes  in  temperature.  The  pitch  of  a  small  pipe  varies  on 
the  slightest  provocation ;  these  two  pipes  are  so  nearly  alike  in 
pitch  that  no  beat  is  heard  on  sounding  them  together.  I  hold 
one  of  them  in  my  hand  for  half  a  minute,  and  now  they  give  a 
harsh  dissonance.  The  pipe  will  remain  sharp  for  many  minutes. 
These  difficidties  can  be  got  over  only  by  the  most  rigid  care.  In 
my  experiments  I  never  handle  a  pipe ;  the  movable  tops  which  I 
shall  presently  allude  to  are  raised  or  lowered  by  this  knife  or  a 
steel  tuner,  and  if  a  pipe  has  to  be  removed  from  its  place  a  pair 
of  tongs,  the  points  of  which  are  guarded  by  rubber  tubes,  are  used 
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instead  of  the  hand.  By  this  means,  and  by  carefully  comparing 
the  pipes  with  a  set  of  standard  tuning  forks  before  the  beginning 
of  the  experiments,  a  steady  pitch  is  maintained,  and  the  results 
obtained  are  reliable.  All  measurements  are,  as  I  shall  show, 
checked  by  beats. 

The  experiments  with  unisons  were  made  with  a  much  smaller 
instrument  than  the  one  I  now  show  you,  and  the  results,  along 
with  a  figure  of  the  instrument,  will  be  found  in  the  Glasgow 
Medical  Journal  for  August  and  September,  1888.  The  instru: 
ment  consisted  of  a  small  bellows  in  front  of  which  were  erected 
the  pipes  to  be  sounded.  The  bellows  was  lifted  to  its  highest, 
and  fell  through  a  space  of  two  inches  under  a  weight  of  three  or 
four  pounds,  giving  a  note  of  nearly  a  second  and  a-half  in  duration. 
The  pitch  of  the  pipes  was  altered  by  Qieans  of  movable  stoppers 
governed  by  accurate  lathe-turned  screws.  Successive  notes  were 
therefore  produced  under  the  same  conditions,  for  the  bellows 
fell  under  a  constant  pressure  through  the  same  distance  during 
the  same  time.  About  200  observers  of  all  ages  and  at  all  stages 
of  musical  training  were  tested,  and  the  results,  to  which  I  shall 
presently  refer,  may  be  taken  as  substantially  correct;  but  the 
instrument  was  tentative,  and  was  found  too  small  for  experiments 
with  intervals;  nor  could  it  produce  a  sustained  note.  Some 
observers,  too,  complained  of  the  dull,  woolly  character  of  the 
tones — a  character  attaching  to  the  tones  of  all  stopped  organ 
pipes,  and  due  to  the  absence  of  some  of  the  partials.  I  therefore 
had  this  larger  instrument  made,  which  I  have  called  the  *'  Organ 
Audiometer.''  (Plate  V.,  Fig.  1.)  It  consists  of  a  large  bellows, 
24  X  30  inches,  over  which  are  ranged  two  octaves  of  metal 
organ  pipes,  the  lowest  pipe  being  the  2-foot  C  with  a  vibration 
number  of  264.  The  diatonic  scale  for  these  two  octaves  occupies 
the  front  rank,  and  the  semitones  occupy  the  back  rank.  All  the 
pipes  are  open.  The  chromatic  pipes  are  provided  with  movable 
brass  tops,  by  which  they  can  be  lengthened  or  shortened  at 
pleasure.  In  the  case  of  the  larger  pipes,  this  is  effected  by  means 
of  the  ordinary  tuner.  The  tops  of  the  smaller  pipes  are  raised  by 
means  of  the  screws  which  I  used  in  the  former  instrument.  These 
tops  have  pointers  attached  to  their  lower  ends  which  mark  off  the 
amount  of  movement  given  to  the  top  against  a  half  millimetre  scale 
attached  to  the  front  of  the  pipe.  Any  tone,  therefore,  between  the 
notes  of  the  diatonic  scale  can  be  produced  by  the  chromatic  pipes. 
The  pitch  of  the  diatonic  pipes  has  been  fixed  by  making  them 
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difference  in  method  is  a  very  important  one,  and  may  account 
for  the  apparently  contradictory  results. 

Another  point  which  I  have  given  some  attention  to  is  the  rela- 
tive sensitiveness  for  the  major  third  and  sixth.  My  own  case  is 
instructive  in  this  connection.  In  six  tests  with  the  major  third 
of  the  2-foot  octave  (264  :  330)  all  were  correct  except  one  where 
one  and  a-half  vibrations  were  not  detected,  giving  an  appreciation 
of  1  :  220.  With  the  major  sixth,  out  of  six  similar  tests,  the  only 
error  was  in  not  detecting  an  impurity  of  two  vibrations  giving  an 
appreciation  of  just  the  same  degree.  Perhaps  the  precedence  of 
the  third  over  the  sixth  in  Dr.  Preyer  s  tables  is  accounted  for  by 
the  fact  that  thirds  are  more  used  in  music  than  sixths.  An 
amateur  violinist,  however,  gave  the  preference  to  the  sixth ; 
a  vocalist  gave  it  to  the  third.  These  two  were  subjected 
to  a  set  of  parallel  tests  for  all  the  intervals  except  the  minor 
sixth.  It  is  curious  to  note  that  the  only  actual  mistake  made 
by  the  violinist  was  with  the  fifth,  where  a  flat  was  put  down 
for  one  vibration  sharp.  The  fifth,  however,  had  the  smallest 
number  of  undetected  impurities.  I  do  not  tabulate  these 
results,  for  the  data  ai*e  insufficient  to  warrant  the  formation  of  any 
rigid  conclusions;  but  their  general  tendency  is  to  arrange  the  inter- 
vals in  something  like  the  order  shown  in  Dr.  Preyer's  table,  and 
in  something  like  the  order  indicated  by  the  tree  of  consonances 
which  I  have  described.  The  smallest  impurity  is  detected  in  the 
unison  where  the  sensitiveness  is  somewhere  about  1  : 1,000  or 
1  : 1,500.  The  octave  follows  the  unison  with  1  :  500  to  1  : 1,000. 
The  fifth  follows  the  octava  The  fourth  should  probably  be 
grouped  with  the  major  third  and  major  sixth,  and  these  three 
may  be  reckoned  as  causing  a  sensation  of  impurity  when  the 
vibration  number  of  the  upper  tone  of  the  consonance  is  1  :  200  out 
of  tune.  The  minor  third  and  sixths  come  last  of  all.  Much  of 
the  interest  of  this  inquiry  centres  about  the  thirds  and  sixths, 
for  these  are  the  intervals  most  palpably  deranged  by  equal  tem- 
perament. In  equal  temperament  these  intervals  are  deranged  by 
an  amount  easily  appreciated  by  any  good  ear  even  in  simple 
melody.  In  the  case  of  the  major  third  the  derangement  is  over 
two  and  a-half  vibrations  in  the  2-foot  octave;  in  the  sixth  four 
vibrations.  We  have  seen  that  one  and  a-half  or  two  vibrations 
of  error  produce  an  appreciable  impurity  for  these  intervals.  Any 
temperament,  therefore,  which  would  be  satisfactory  physiologi- 
cally, even  for  melody,  must  reduce  the  errors  in  the  thirds  and 


Ds.  J.  K.  Love  on  the  Acoustics  of  MusiccU  Sounds,  211 

sixths   to   at  least  half    the    amount  which   occurs    in    equal 
temperament. 

The  degree  of  harmoniousness  of  any  consonance,  therefore,  is 
some  guide  to  the  amount  of  derangement  which  that  consonance 
will  suffer  without  its  purity  being  appreciably  affected.  The 
piinciple  by  which  the  consonant  intervals  are  perceived  seems 
therefore  to  be  that  conjectured  by  Helmholtz  and  put  by  Mr. 
Ellis  in  the  following  way — "  the  remembered  identity  of  a  partial 
tone  in  the  second  note  with  a  partial  tone  in  the  first."  Dr.  Freyer 
has  had  some  trouble  in  finding  a  solution  for  this  order  of 
appreciation,  for  he  says — "  after  many  futile  speculations  I  came 
to  the  view  that  the  sensitiveness  to  the  purity  of  a  consonance 
increased  with  the  frequency  of  its  occurrence  "  (in  the  natural  scale 
of  harmonics) ;  for  instance,  how  many  octaves  occur  to  the  fifths, 
how  many  fifths  to  the  fourths,  &c.  Dr.  Preyer  does  not  explain 
why  he  rejects  the  more  probable  theory  that  appreciation  depends 
on  the  strength  or  defining  power  of  the  lowest  pair  of  coincident 
or  common  partials.  On  this  principle  the  relative  sensitiveness 
for  the  consonances  is,  I  think,  quite  explained.  The  higher  the 
common  partials,  they  are  of  course  the  weaker,  and  the  more 
hidden  by  the  stronger  lower  partials,  and  therefore  the  less  likely 
are  small  derangements  of  consonance  to  be  noticed. 

I  am  too  little  acquainted  with  the  technicalities  of  keyed 
instruments  to  suggest  any  measures  by  which  the  difficulties  con- 
nected with  temperament  may  be  removed.  This  subject  has 
received  much  attention  at  the  hands  of  such  men  as  Helmholtz, 
General  Thomson,  Mr.  Ellis,  and  Mr.  Colin  Brown  of  our  own  city. 
The  difficulties  in  using  such  enlarged  and  complicated  keyboards 
are  not  so  great  as  at  first  appear,  and  the  succession  of  chords  on 
such  instruments  is  described  as  extraordinarily  harmonious. 

But  if  tempered  are  so  distinguishable  from  just  intervals,  as 
these  experiments  go  to  prove,  then  the  continued  use  of  tempered 
intervals  must  damage  the  appreciation  for  natural  intervals :  ^*  Evil 
communications  corrupt  good  manners."  I  believe  I  have  seen  this 
effect  when  testing  pianists  for  intervals.  In  any  case,  in  teaching 
to  sing,  tempered  instruments  should  be  avoided.  Perhaps  the 
commonest  way  of  teaching  to  sing  is  by  causing  the  learner  to 
imitate  the  air  played  on  a  piano.  If  this  method  be  adopted  the 
instrument  should  be  tuned  to  just  intonation  on  one  key,  or  two 
or  three  instruments  should  be  at  the  disposal  of  the  teacher,  each 
tuned  on  a  separate  key  to  just  intonation.     I  cannot  but  think 
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that  the  tonic  sol-farists,  by  avoiding  the  errors  of  temperament, 
have  done  something  to  preserve  the  sensitiveness  of  the  ears  of  the 
present  generation. 

The  Audiometer  was  made  by  Mr.  Brook,  Organ  Builder, 
London  and  Glasgow.  For  valuable  assistance  in  the  experiments 
with  the  Siren,  I  have  to  thank  Mr.  A.  Scott  Younger ;  and  for 
similar  help  in  the  tuning  of  the  Audiometer,  Mr.  Wm.  Schofield. 


DESCRIPTION  OF  PLATE  V. 

Fig.  1. — A.  Audiometer  complete. 

B.   One  of  the  larger  pipes,  in  which  a  movable  top  is  seen,  with 

its  pointer  against  the  millimetre  scale  d. 
In  A  the  bellows  is  partially  exposed,  and  the  constant  weight 

(  W)y  together  with  the  auxiliary  weights  ( W^),  are  seen. 
Between  a  and  b  the  pressure  is  constant;  from  6  to  c  it 
decreases.     The  position  of  the  Siren  is  shown  at  S. 
Fig.  2  shows  the  Siren.      The  silk-cord  brake  is  shown  at  S,  passing 
over  the  pulley  P,  and  carrying  the  weight  W, 
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XVIII. — On  Mutual  Gables,    By  James  Howatt,  I.M.,  Measarer. 


[Bead  before  the  Architectural  Section  of  the  Society, 

18th  March,  1889.] 


I  HAVE  been  asked  more  than  once  to  read  a  paper  on  middle  or 
mutual  gables,  but  up  to  this  time  had  resisted;  the  great  difficulty 
being  that  the  difference  between  one  gable  and  another  was  often 
minute  and  interminable.  Having  now  agreed  that  I  should  speak, 
I  beg  to  say  that  I  shall  not  forget  the  capabilities  of  the  Society 
I  am  addressing,  and  that  as  far  as  possible  general  principles  will 
be  stated,  the  minutiae  being  left  to  the  experts  who  are  perfectly 
able  to  grapple  with  them. 

I  was  very  much  pleased  when  I  found  that  our  intelligent  and 
earnest  Secretary  had  set  down  the  words  ^'  Mutual  Gable  "  in  the 
title  for  this  paper,  as  I  am  satisfied  from  long  experience  that  it 
is  from  ignoring  or  misunderstanding  this  term  that  many  of  the 
difficulties  occurring  between  proprietors  of  mutual  gables  have 
arisen.  But  why  should  it  be  so  ?  The  gable  is  intended  for  a 
mutual  benefit  to  both  parties,  and  not  for  one  of  the  parties  only. 

When,  therefore,  a  proprietor  is  about  to  build  a  mutual  gable, 
the  possessor  of  one-half  of  which  he  may  not  know,  he  should 
instruct  his  architect  to  see  to  it  that  the  proprietors  on  both  sides 
shall  be  equally  served,  that  fire-places,  presses,  and  recesses  shall 
appear  on  both  sides  alike,  and  that  where  there  is  a  slope  in  the 
level  of  the  street  the  difference  should  be  calculated,  and  the  levels 
of  fire-places  and  presses  made  to  harmonise  thereto — ^that  is  to 
say,  to  adjust  in  fit  proportions  the  levels  for  each.  On  the  other 
hand,  if  the  new  proprietor  should  determine  to  increase  the  height 
of  his  fiats  from  that  adopted  by  the  person  erecting  the  gable,  and 
which  may  have  been  erected  in  harmony  with  others  in  the  same 
range,  he  is  by  no  means  entitled  to  ask  these  to  be  altered  by  the 
builder  of  the  gable  to  suit  his  requirements,  but  must  do  so  at  his 
own  expense — increasing  the  height  of  the  gable  if  need  be,  also  at 
his  own  cost.  Or  he  may  go  deeper,  say,  to  form  a  half-sunk  fiatj 
owing  to  the  rapid  fall  in  the  street;  here,  again,  if  the  first  party 
has  gone  on  fair  grounds  in  erecting  the  gable  the  second  party 
can  have  no  claim  on  him  to  build,  or  pay  for  a  sunk  flat  to  suit 
him,  but  must  do  so  at  his  own  expense. 

Again,  when  the  number  of  vents  used  by  each  proprietor  is 
different,  say,  six  by  one  and  seven  by  the  other,  the  cost  to  each 
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is  simply  ascertained  by  adding  the  cost  of  the  vents,  the  ashlar 
of  the  gable  top,  and  the  chimney  cans ;  and  charging  one  party 
with  y^ths  and  the  other  with  -j^ths  of  the  whole  cost. 

Some  nice  questions  come  in  here,  as  in  the  case  of  a  purchaser 
who  desires  to  increase  the  width  of  his  tenement^  but  which,  of 
course,  could  not  be  known  by  the  person  who  built  the  gable ; 
the  situation  of  the  purchaser's  fireplaces,  presses,  6io,,  might  not 
exactly  suit  his  needs,  and  it  might  be  a  question  whether  he 
might  build  the  addition  to  the  width  of  the  gable  in  line  with 
that  already  built,  or  wholly  on  his  own  ground.  Of  course,  if  the 
builder  was  made  aware  before  building  the  gable  that  his 
neighbour  intended  to  do  this,  he  might  be  able  to  serve  him 
effectually  without  doing  himself  any  disadvantage. 

It  is  generally  some  difficulties  of  this  kind  that  start  up  and 
'  cause  disquietude  in  the  settlement  of  such  gables. 

Again,  sometimes  difficulties  arise  from  want  of  thought  The 
gable  may  be  fairly  built,  but  in  the  case  of  a  tenement  with  front 
plot  of  ground,  the  dividing  parapet  wall  with  cope  and  iron 
railing  may  be  built  and  set  up,  wholly  on  the  first  builder's  ground. 
Now,  in  such  a  case,  he  would  be  bound  to  take  down  and 
rebuild  the  parapet  waU  on  the  mutual  ground,  or  lose  his  claim 
for  any  part  of  the  expense. 

Other  difficulties  arise  from  the  architect  for  the  second  tenement 
using  different  mouldings  in  ornamenting  his  front  wall;  these, 
however,  are  generally  of  small  moment,  and  should  never  cause 
any  difference  between  parties. 

Another  point  of  some  importance  is  the  question  of  rates  to  be 
charged  by  the  first  from  the  second  proprietor  of  the  mutual 
gable.  If  the  first  proprietor  builds  when  rates  are  high,  and  the 
second  comes  to  possess  his  half  of  the  gable  when  rates  are  low, 
which  of  the  rates  are  to  be  applied  to  that  half  of  the  gable  which 
is  now  sold  ?  I  am  aware  that  there  are  differences  of  opinion  in 
regard  to  this  question,  but  I  have  always  held  that  the  second 
proprietor  could  with  justice  say  to  the  first,  "  Here  is  my  estimate 
for  the  tenement  I  am  building  and  for  the  gable  I  am  erecting,  and 
I  am  ready  to  pay  the  same  prices  to  you."  But,  besides,  it  is  very 
likely  indeed  that  the  estimate  or  measurement  for  the  erection  of 
the  mutual  gable  at  first  may  not  be  forthcoming,  and  we  are 
landed  in  a  sea  of  troubles,  one  man  saying  that  the  rates  were 
so-and-so  at  that  date,  while  another  would  assert  that  they  were 
20  or  30  per  cent,  cheaper  or  dearer.     It  seems  to  me  not  only 
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more  oonvenient,  but  also  most  reasonable,  that  the  new  proprietor 
should  be  asked  to  pay  the  same  rates  for  the  half  of  the  mutual 
gable  as  he  is  paying  for  the  new  gable  which  he  is  erecting  at  the 
other  end  of  his  tenement,  thus  paying  current  rates. 

I  am  perfectly  aware  that  in  some  cases  the  sum  to  be  paid  for 
one-half  of  a  mutual  gable  has  been  referred  to  a  lawyer.  This 
seems  to  me  an  upsetting  of  things  altogether.  It  were  as  wise 
to  appoint  a  measurer  to  fix  a  point  in  law  as  for  a  lawyer  to 
determine  the  value  of  one-half  of  a  mutual  gable,  as  he  must  call 
to  his  aid  a  measurer  or  expert  to  measure  the  gable,  and  also  affix 
prices  thereto ;  besides,  it  is  equally  plain  that  the  cost  of  so  doing 
will  be  greatly  increased  without  any  advantage  to  either  party. 

As  to  the  question,  **  When  should  the  second  party  pay  the  first 
party  the  price  of  his  half  of  the  gable  1'' — ^through  long  years,  even 
till  now,  the  old  adage  '*  Fay  when  you  possess "  has  been  the 
rule,  and  was  act^d  upon  in  the  case  of  a  mutual  gable  which  I 
measured  on  7th  January  last.  But  I  am  now  told  that  in  some 
cases  the  feu  contract  for  the  ground  contains  a  clause  declaring 
the  amount  to  be  paid  for  the  half  gable  on  the  ground  to  be  feued. 
This  seems  to  me  a  change  for  the  worse.  Many  of  us  must  recollect 
mutual  gables  that  have  stood  the  storm  for  a  score  of  years,  some 
of  which  are  not  now  and  may  not  for  a  long  time  yet  be  used, 
the  locality  having  lost  its  fame,  and  another  district  taken  up  the 
running,  and  in  the  meantime  carrying  all  before  it.  Please  note 
another  question  in  connection  with  this  payment  of  the  gable  at 
the  time  of  feuing.  It  may  pass  out  of  the  hands  of  the  first 
purchaser  into  those  of  another.  The  first  purchaser,  who  may  have 
bought  it  for  sale  only  did  not  look  particularly  to  the  question, 
as  to  whether  the  gable  had  been  built  for  the  fair  use  of  the 
second  party,  when  he  shall  determine  to  build.  And  therefore 
no  errors  were  found  out,  because  not  looked  for,  and  thus  a  fine 
crop  of  lawsuits  would  be  the  necessary  result,  the  lawyers  being 
the  only  persons  who  would  gain  in  the  matter. 

You  will  notice,  Mr.  President,  that  I  have  only  spoken  as  to 
mutual  gables  in  Glasgow  and  its  neighbourhood,  and  therefore  I 
have  not  intermeddled  with  the  ridge-tree  question,  which  I  believe 
in  Dumbartonshire  and  even  in  Paisley,  exercises  the  wisdom  and 
patience  of  those  who  are  called  to  settle,  between  parties,  the  cost 
and  rights  of  a  mutual  gable.  I  believe  that  these  peculiarities 
are,  however,  dying  out,  and  I  say  the  sooner  the  better,  as  some 
of  the  claims  seem  most  unreasonable,  or  at  variance  with  justice. 
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XIX.  — 'Proposed  for   securing    Uniformity  of  Action   in   the 

Exclusion  from  Day    Schools    of   Children    coming  from 

families  affected  with  Contagious  Diseases,     By  Dr.  Jakes 

FiNLAYSON. 


[Read  before  the  Society,  3rd  April,  1889.] 


It  is  scarcely  necessary  to  take  up  time  in  showing  the  great 
influence  which  school  attendance  exerts  in  the  spread  of  infectious 
diseases,  not  only  among  the  scholars  themselves  but  also  among 
their  younger  brothers  and  sisters  at  home.  The  experience  of 
parents,  teachers,  and  medical  men  may  be  appealed  to  in  support 
of  this  generally-received  opinion,  and  the  occasional  closing  of  the 
schools  in  districts  overrun  by  epidemic  disease,  of  which  we 
sometimes  hear,  is  a  practical  evidence  of  assent  to  this  view. 

I  am  aware  that  some  proposals  have  been  made,  even  recently, 
to  permit  the  less  serious  forms  of  infectious  disease  to  which 
children  are  subject,  to  have  their  free  course  so  as  to  wear 
themselves  out,  and  to  allow  children,  when  able  to  do  so,  to 
attend  school,  although  confessedly  liable  to  propagate  the  infection 
of  such  diseases  as  chickenpox,  mumps,  or  epidemic  roseola. 
It  is  contended  that  no  precautions  can  entirely  prevent  the 
spread  of  such  diseases,  that  children  are  bound  to  take  most  of 
them  at  some  time  or  other,  and  that  the  danger  of  their  spreading 
is  in  proportion  to  the  slightness  of  the  ailments;  and  it  is 
contended,  moreover,  that  the  inconvenience,  vexation,  and  loss 
resulting  from  the  long,  enforced  seclusion  of  many  healthy 
children  coming  from  families  thus  affected  is  greater  than  any 
harm  arising  from  the  spread  of  the  diseases  named,  which  are 
almost  always  of  a  trivial  character.  Without  stopping  to  discuss 
the  amount  of  truth  there  may  be  in  such  views,  I  hold  it  obvious 
that  the  whole  tenor  of  our  current  ideas  and  practice  in  sanitary 
matters  is  opposed  to  this  partial  method  of  dealing  with  the 
difficulty.  So  long  as  the  President  of  this  Society  is  Officer  of 
Health  for  the  City,  no  such  method,  I  presume,  will  be  permitted, 
and  so  this  theoretical  view  may  be  dismissed  from  the  practical 
consideration  of  the  subject  in  Glasgow. 
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Those  who  have  not  experienced  the  difficulty  may  think  that 
the  problem  is  a  simple  one.  '^  We  desire/'  they  say,  "  to  prevent 
children  with  contagious  diseases  from  attending  school  while  so 
affected,  and  from  attending  so  long  as  they  are  liable  to  com- 
municate the  disease  from  their  own  persons,  or  to  carry  infection 
from  their  homes,  although  they  may  be  well  enough  themselves. 
What  is  more  simple  than  to  secure  safety  by  medical  certificates 
in  all  forms  of  doubtful  illness  known  to  exist  1"  In  the  case  of 
the  poorer  classes  of  the  community  in  our  city  there  might  be  the 
difficulty  of  the  expense  of  such  certificates,  but  with  regard  to 
the  poorer  children  under  the  Glasgow  School  Board  there  is  a 
system  of  co-operation  between  their  headmasters  and  officers  and 
the  officials  of  the  Sanitary  Office  by  which  infectious  illnesses 
known  to  the  one  or  the  other  are  mutually  reported,  and 
children  from  infected  homes  are  excluded  from  school  till  a  clean 
bill  of  health  is  furnished  by  the  Sanitary  Office,  which  constitutes 
itself  the  judge  in  every  case.  Probably  this,  as  a  system,  is  as 
good  as  can  be  desired,  any  deficiencies  in  its  operation  being  due 
to  the  inherent  difficulty  of  ascertaining  the  presence  of  infection 
in  the  families  concerned. 

But  our  Sanitary  Office  in  this  action  is  limited  by  the  boundaries 
of  the  City,  and  we  all  know  that  infectious  diseases  pay  little 
respect  to  burghal  divisions.  The  Govan  School  Board,  with  which 
we  in  Glasgow  are  also  closely  concerned,  although  evidently  from 
their  regulations  very  anxious  to  lessen  the  propagation  of  disease 
in  their  schools,  have  no  one  sanitary  office  to  appeal  to,  and  so  of 
course  they  cannot  deal  with  the  difficulty  as  the  Glasgow  Board 
do.  Moreover,  even  in  Glasgow,  our  Sanitary  Office  itself  has  to 
make  distinctions  in  dealing  with  infectious  cases  and  school 
attendance,  for  I  believe  the  boys  in  the  High  School,  which  is 
under  the  School  Board,  and  probably  many  of  the  children  in 
certain  board  schools  in  the  better  localities,  are  not  supervised 
in  this  matter  as  is  the  case  with  children  attending  schools  in  the 
more  crowded  districts.  And,  further,  in  the  higher  social  grades 
of  the  community  the  children  attending  proprietary  schools  or 
academies,  whether  within  or  without  the  boundaries  of  the  city, 
have  no  supervision  from  the  Sanitary  Office  or  any  central 
authority  in  this  respect.  In  such  cases,  however,  the  difficulty  as 
to  the  procuring  of  medical  certificates  does  not  bulk  largely,  and 
so  it  might  be  argued  that  it  is  for  the  headmasters  or  the 
proprietors  of  such  schools  to  insist  on  medical  certificates  when- 
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part  from  a  certain  carelessness  or  indifference,  which  regards  the 
whole  process  of  certifying  in  such  cases  as  a  form   of  little 
importance;  but  they  also  arise  from  the  inherent  difficulties 
of  the  subject     This  is  well  shown  in  a  tabulation  of  the  views 
of  various  authorities  on  such  matters.      In  point  of  fact,  the 
period   of  incubation  varies  considerably  in   different  persons 
contracting  the  disease  at  the  same  time  and  from  the  same 
source.     Thus,  Dr.  Eyre,  of  Beckenham,  reports  an  instructive 
case  (British  Medical  Journal^  February,  1889,  p.  409)  where 
twenty-nine  boys  were  exposed  to  the  infection  from  coming  into 
contact  with  a  master  whose  measles  rash  had  not  yet  appeared. 
This  was  on  1st  and  2nd  May.     They  were  all  sent  home  on  4th 
May ;   fourteen  of  the  boys  took  the  disease,  the  other  fifteen 
being  all  protected  by  a  previous  attack,  but  their  period  of 
sickening  varied  from  9th  May  till  17th  May.      In  like  manner 
the  duration  of  the  infective  period  in  a  child  who  has   had 
scarlet  fever  or  measles,  for  example,  seems  to  vary  considerably, 
influenced,  in  part,  no  doubt,  by  the  severity  of  the  attack  or  the 
presence    of    complications;    and  in  the  case  of  smallpox  and 
chickenpox  the  disappearance  of  the  scabs  forms  a  better  guide 
than  any  mere  term  in  the  duration  of  the  disease.      Any  hard- 
and-fast  date  must  indeed  be  regarded  as  more  or  less  arbitrarily 
fixed.      At  the   Glasgow   Belvidere  Fever   Hospital,  the  time 
fixed,  very  properly,  in  my  opinion,  before  a  child  with  scarlet 
fever  is  regarded  as  free  from  infection,  is  eight  weeks  from  the 
beginning  of  the  attack.     But  it  is  obvious  that  in  fixing  fifty-six 
days,  we  cannot  say  that  the  patient  was  dangerous  to  others  on 
the  fifty-fifth  day  in  this  respect,  and  free  from  danger  on  the 
fifty-sixth.      It   is   an  arbitrary   date   fixed  in    view  of  known 
dangers,  and  fixed  so  as  to  be  on  the  safe  side.     Some,  as  in  the 
Code  of  the  Medical  Officers  of  Schools  Association,  have  fixed  the 
period  for  scarlet  fever  as  six  weeks  instead  of  eight.      This  I 
believe  to  be  dangerous,  but  no  doubt  in  many  cases  the  danger  is 
actually  over  by  the  sixth  week,  or  such  a  view  would  never  have 
gained  the  respect  which  it  has  obtained. 

It  is  evident,  therefore,  that  even  if  they  were  always  carefully 
written  there  would  be  room  for  much  diversity  in  such  certifi- 
cates, if  they  are  to  be  the  mere  expression  of  individual  opinion, 
and  the  resulting  diversities  actually  lead  to  the  most  remarkable 
differences  in  practice.  When  such  certificates  are  supervised  by 
the  medical  adviser  of  the  school  (as  is  usual  in  all  large  boarding 


1-0  i^^i  J«i«>D/i.'."n4  Sxietff  0/  Gu 


jCAccuj^  xzii  CI  <icYi':cn^  rafiw  b  mx  vncaBBMB  in  some  daj 
sch-ccLi '  ve  OAT?.  :t  ccnrse»  sell  ause  coofctin^  results;  and  we 
ni^y  jctTiiLlj  aee  cce  3ieiiib<r  at  die  infected  fimilT  admitted  to 
sciicol  irceiLaa2.c*^  Tzr  %  week  cr  two  hpfrre  aiuxixer  member  ol  the 
aaaie  cullIj  is  all*:  wed  to  arcend  anodier  sdsooL  The  natural 
resole  of  this  ss  :i  ct^mi.':  ccndicc  hec^een  ceadiaa  and  parentSy 
and  ine  irri:::iti<ca  n!«iT  exten  I  to  die  resrecdre  medical  adTisers 
whc»  ccLniccs  .&re  ar^^aleti  to  cr  crrocised.  Another  resolt,  of 
coarse,  is  to  r«n«irir  ii:iirit»:nr  the  rrecantioca  caken  br  some  if 
eq-uC  precaaticn  i=  -•;  c  tdkcz.  't  j  ill  One  child  sent  ba^  to  school 
too  seen  after  scarlet  fev^r  n^ndrrs  i^eless  all  the  expense  and  loss 
incnrred  rcr  cch^M-  three  cr  Kcr  cnil^iren  who  mar  haTe  been  kqit 
avaT  an  iide«|::^te  Ifn^zt^  cf  tizie  for  the  same  diseascL 

Some  snca  ccc^dendcca  lei  tie  Medical  OdSceis  of  Sdiods 
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CODE. 
Medical  OmcEKs  or  Schooi3  Associanosr. 

Pupils  maj  return  if  disinfected: — 

AjUr  Scariei  Ferer.     -  -     Xoc  !«»  th^a  six  veeks  from  date  of 

rxsh.  ur  desquunacioo  oooipletelj 
c«&seu.  And  there  be  uo  Mppeannce  of 
si.XY  thn»t. 

JfeoiifSy      ....     >^oc  leas  than  three  weeks  £raai  date  of 

nsh,  nr  all  desqauoatioB  and  ooogh 
have  ceased. 

Gerria»Meaf^f4(IiC'C%e^Hor     In  two  to  three  weeks»  exact  time  de- 
EpitUmk  RafeciaJ^  -        rending  on  the  nature  of  the  attack. 

Sma^'oox,  -         .         -         .     When  crerr  scab  hjis  fallen  off. 

Chick^npox,  ...  l>x  do. 

Mump^j      ....    In  four  weeks    from   coouneiiGement, 

IT  ail  swelling  sabsided. 

Whjoping -cough y         •        -    After  six  weeks  from  ecnnmenoement  of 

whoopiDg,  IT  spasmodic  goii|^  have 
ceased ;  or  earlier,  if  all  ooogh  hare 
completely  passed  away. 
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After  Diphtheria,         -  -    Not  less  than  three  weeks:  there  being 

no  sore  throat,  discharge  from  nose, 
&o. 

„     Ringworm,  .        -        -        -    After  special  examination. 

„      Ophthalmia,         •        •        •  Do.  do. 

CODE. 

Medical  Officers  of  Schools  AssoclAlTion. 

Length  of  Quarantine, 

Pupil  may  return,  if  thoroughly  disinfected,  after  exposure  to 
infection — 


Diphtheria,    - 

- 

12  days'  Quarantine. 

Scarlet  Fever, 

- 

14    „ 

>» 

Measlee, 

- 

16    „ 

1 » 

German  Meatlea  {R&iheln, 

or 

Epidemic  Roeeola), 

- 

16    „ 

f  f 

Chickenpox,    - 

m 

18    „ 

fi 

Smallpox, 

• 

18    „ 

i$ 

Mumpe, 

' 

24    „ 

If 

Whooping-eotigh,   - 

- 

21     „ 

11 

The  periods  named  are  based  on  the  duration  of  the  ^^  infective 
stage  "  in  the  various  diseases,  and  on  the  "  incubation  period'' 
during  which  the  poison,  although  present  in  the  patient,  is  still 
latent.  These  periods  are  difficult  to  determine,  as  it  is  only 
occasionally  that  we  have  the  special  conditions  which  warrant  an 
exact  conclusion  on  these  points.  Great  attention  has  of  late  years 
been  given  to  this  subject,  and  the  results  of  various  observers  when 
tabulated  (as  in  the  sheets  shown"*^)  indicate  a  certain  approxi- 
mation to  agreement  at  least  when  the  matter  is  looked  at  from  a 
practical  point  of  view,  which  demands  a  margin  on  the  safe  side. 
The  figures  in  the  Code  already  quoted  agree  very  well  with 
the  conclusions  I  have  come  to  myself  after  many  opportunities  of 
judging,  with  the  exception  of  the  period  named  as  infective  in 
scarlet  fever,  which  I  think  is  rather  short  to  be  safe  in  all  cases. 

These  two  subjects  just  quoted  from  this  Code  are  those  which 
specially  affect  day  schools,  with  which  we  in  Glasgow  are  chiefly 
concerned.     Much  in  other  parts  of  the  Code   has  a  practical 

*  These  have  been  published  in  the  Glasgow  Medical  Journal,  M.a.y,  1889 : 
— "  Collation  of  Recent  Authorities  on  the  Infective  and  the  Incubation 
Period  in  Contagious  Diseases,  with  special  reference  to  the  exclusion  of 
such  cases  from  Day  Schools.  *' 
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interest  only  for  those  dealing  with  schools  having  resident  pupils. 
For  similar  reasons,  however,  although  redundant  in  some  parts, 
for  our  purposes,  this  Code  is  deficient  in  instructions  regarding 
other  points  on  which  day  schools  require  guidance.  Even 
if  we  were  to  regard  this  Code  as  perfect,  it  requires  a  little 
adaptation  for  the  use  of  schools  in  Glasgow.  Thus,  we  have  no 
information  in  the  Code  as  to  whether  children  may  attend  school 
when  a  brother  or  sister  is  ill  in  the  same  house  with  enteric  fever. 
Of  late  the  exclusion  of  patients  with  this  fever  from  our  general 
hospitals  in  Glasgow  has  been  decided  on,  after  much  discussion. 
Some  maintained  (as  I  believe,  erroneously)  that  there  was  no 
practical  risk  in  their  being  received  there,  but  the  risk  of  a 
healthy  child  carrying  the  infection  to  school  from  his  home,  whero 
such  a  case  existed,  is  certainly  much  smaller  :  in  the  opinion  of 
many  it  is  either  entirely  absent  or  quite  infinitesimal.  But  it  is 
on  such  a  matter  that  teachers  and  parents  would  like  to  have 
guidance  from  a  Code  framed  after  due  deliberation. 

Another  matter  not  quite  explicitly  declared  in  the  Code  has 
regard  to  the  case  of  children  who  have  themselves  had  whooping- 
cough  when  younger,  but  whose  brothers  and  sisters  may  have  it 
now.  The  Code,  indeed,  speaks  of  twenty-one  days' "  quarantine  " 
for  children  exposed  to  whooping-cough,  before  they  can  be  received 
into  school ;  but  this  word  "  quarantine  "  might  be  held  to  apply 
to  children  who  are  still  liable  to  contract  the  disease,  rather  than 
to  those  who,  having  had  it  already,  are  presumably  free  from  the 
risk  of  taking  it  again.  As  whooping-cough  often  lingers  long  in 
a  family,  it  is  the  more  necessary  to  have  definite  statements  on 
the  point  if  the  other  children  must  be  excluded  from  school, 
particularly  as  there  is  a  widespread  opinion  (no  doubt,  erroneous) 
that  it  cannot  be  "  carried  "  by  the  healthy. 

It  sometimes  happens  that  when  scarlet  fever  appears  in  a  large 
family  separate  lodgings  or  a  furnished  house  are  taken,  pro  tem- 
pore, for  those  children  who  are  attending  school,  so  that  their 
education  may  not  be  interrupted  by  the  long  period  of  seclusion 
otherwise  ruled  to  be  necessary.  In  such  cases  the  parents  feel 
much  aggrieved  if,  after  being  at  this  expense,  the  children  are 
not  at  once  admitted  to  their  classes.  The  Code  implies  that  four- 
teen days*  "quarantine"  are  required;  the  parents,  however, 
sometimes  argue  that  this  does  not  apply  to  those  of  their  children 
who  have  already  had  the  disease.  It  is  almost  in  vain  to  point 
out  the  uncertainty  of  the  actual  occurrence  of  this  previous 
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attack,  or — admitting  it — ^the  uncertainty  of  its  being  a  protection 
from  the  present  disease;  and  as  parents  may  readily  enough  obtain 
some  medical  opinion  in  fayour  of  their  views,  conflict  and  irrita- 
tion are  very  liable  to  arise.  It  is  sometimes  maintained  that  the 
incubation  period  of  scarlet  fever  is  never  more  than  eight  days, 
and  seldom  more  than  five — indeed,  weighty  authority  could  be 
quoted  in  support  of  this  as  an  abstract  proposition ;  but,  owing 
to  various  disturbing  elements  in  the  case,  it  is  well  known  in 
actual  practice  that  a  period  of  quarantine  corresponding  to  this 
would  be  quite  unsafe,  unless  under  conditions  which  can  seldom 
or  never  be  counted  on  in  the  management  of  day  schools.  In 
this  way  the  heads  of  schools,  in  trying  to  do  their  duty  by  the 
children  entrusted  to  their  care,  are  liable  to  offend  some  of  their 
clients,  and  to  suffer  grave  loss  in  consequence  ;  while  the  parents 
of  other  children  in  the  same  school  may  at  the  same  time  unjustly 
accuse  the  managers  of  laxity  in  taking  back  the  children,  even 
when  all  needful  precautions  have  been  fulfilled.  In  this  way  a 
double  irritation  is  caused,  and  perhaps  both  sets  of  children  are 
ultimately  withdrawn  from  the  school  in  disgust. 

It  hsu3  seemed  to  me  that  much  of  the  annoyance  almost 
inevitable  under  our  present  system  might  be  lessened,  or  almost 
abolished,  by  the  formation  of  an  authoritative  Code  adapted  for 
day  schools.  This  Code  would  take  much  the  same  position  for 
high  schools,  academies,  and  private  schools,  which  our  sanitary 
offices  take  up  in  the  ordinary  board  schools  in  the  poorer  districts. 
The  exact  dates  and  conditions  for  the  various  diseases,  and  for 
ordinary  well-known  complications  arising  in  families,  could  be 
specified  in  such  a  way  that  parents  and  teachers  alike  could 
understand  them.  They  might  be  printed  in  a  condensed  form 
on  schedules  provided  for  the  medical  certificates  to  be  written 
for  the  individual  case,  and  this  would  ci'eate  a  uniformity  in 
action  at  present  sadly  wanting.  With  definite  specified  con- 
ditions provided  for,  and  with  uniformity  of  practice,  parents 
would  know  that  when  their  children  were  excluded  from  school 
the  action  was  not  brought  about  by  any  extreme  or  fanciful  views 
on  the  part  of  the  head  of  such  an  establishment,  or  of  the  medical 
adviser;  and,  equally,  that  in  admitting  children  under  the  con- 
ditions specified  thei*e  was  no  reprehensible  laxity.  With  such  an 
open  method  of  dealing  with  the  subject  parents  would  no  doubt 
feel  it  to  be  their  duty  to  conform  honourably  to  the  regulations 
agreed  to,  and  there  would  be  less  danger  of  illnesses  being  con- 
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cealed  in  case  of  extreme  views  being  acted  on.     I  fear  such 
concealment  is  sometimes  practised  at  present. 

In  framing  such  a  Code,  however,  a  certain  appearance  of 
authority  is  required.  In  the  case  of  the  large  English  schools, 
this  authority  is  afforded  by  the  "Association  of  the  Medical 
Officers  of  Schools."  The  sense  of  authority  is  requisite  because, 
as  already  explained,  the  subject  does  not  admit  of  absolute  and 
definite  statement  as  a  matter  of  scientific  fact.  We  have  to 
deal  with  this  complicated  question  of  infection  as  practical  men, 
fixing  limits  known  to  be  arbitrary,  but  selected  as  being  safe ; 
framing  our  regulations  in  view  of  all  the  errors  and  complica- 
tions known  to  arise  in  actual  practice,  and  not  merely  deduced 
from  our  ideas  of  infection,  and  of  its  incubation  period  or  its  in- 
fective period  in  the  individual.  If  the  whole  of  our  population, 
constituting  Glasgow  as  we  understand  it,  were  under  one 
sanitary  authority  we  might  entrust  to  our  Medical  Officer  of 
Health  the  drawing  up  of  a  memorandum  for  the  guidance  of  all 
schools,  whether  proprietary  or  not ;  and  the  fact  that  the  Officer 
of  Health  had  legal  power  to  give  effect  to  his  recommendations, 
would  give  a  sense  of  authority  likely  to  be  respected. 

As  this  state  of  matters  has  not  yet  come  within  sight,  it 
occurred  to  me  after  turning  over  several  plans  in  my  mind,  that 
this  society  might  appoiat  a  small  committee,  nominated  by,  and 
including,  our  President,  or  by  his  Council,  with  instructions  to 
invite  a  i*epresentative  from  the  Glasgow  and  the  Govan  School  .^ 
Boards,  and  from  other  educational  bodies  such  as  the  Educational 
Institute  and  the  Teachers'  Guild.  In  this  way  a  committee  well 
acquainted  with  the  difficulties  would  be  constituted,  and  of 
course,  this  committee  would  have  power  to  add  to  their  number 
such  medical  men  as  they  desired  for  special  advice,  or  they  could 
obtain  technical  advice  in  any  way  deemed  best.  The  Code  of 
the  ''  Medical  Officers  of  Schools  Association  "  would  form  a  basis 
for  this  undertaking  rendering  the  work  comparatively  simple. 
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XX. — The  Wiring  of  Buildings  for  Electric  Light, 

By  J.  D.  F.  Andrews. 


[Read  before  the  Society,  20th  March,  1889.] 


The  first  points  for  consideration  in  devising  a  wire  system  for 
electric  lighting  are — What  contingencies  will  be  met  with  that 
may  affect  the  system,  and  what  faults  will  arise  in  it  after  its 
introduction. 

Through  past  experience  it  has  been  found  that  the  practical 
pressure  of  electricity  for  electric  lighting  is  (within  50  per  cent, 
either  way)  about  100  volts,  the  100  volts  being  most  generally 
adopted.  The  chosen  conductor  is  copper,  and  the  most  widely 
adopted  insulation  is  india-rubber ;  in  many  modified  forms  the 
insulated  conductors  are  usually  protected  and  held  in  position  by 
wooden  casing.  One  object  of  insulation  is  to  protect  the  wire 
from  the  evil  effects  of  moisture,  which  sets  up  chemical  action  in 
the  conductor.  The  result  of  the  electrolytic  and  chemical  actions 
on  electric  light  wires  is  to  thin  them  and  make  them  insufficient 
for  carrying  the  current,  and  consequently  they  become  heated ; 
this  may  even  lead  to  the  rupture  of  the  wire  causing  an  "opening 
circuit."  This  effect  is  about  the  most  difficult  and  dangerous 
fault  to  contend  with.  It  is  usual  to  lay  the  electric  light  leading 
wire  in  a  groove  in  the  casing  contiguous  and  parallel  to  the 
return  wire.  Water  often  saturates  the  casing  between  them,  and 
when  the  insulation  is  poor  the  electricity  will  pass  through  the 
moistened  wood  and  char  it,  .often  setting  it  in  flame.  Faults  such 
as  this,  where  a  great  leak  is  taking  place  between  the  wires,  are 
called  "partial  short  circuits,"  and  are  equally  difficult  to  avoid, 
and  as  dangerous  as  opening  circuits.  The  study  of  the  insulation 
of  the  wires  is  therefore  obviously  of  great  importance.  Most  of 
the  results  in  good  insulation  were  obtained  by  telegraph  engineers 
before  the  electric  light  business  was  started;  but  in  the  new 
business  these  results  were  almost  entirely  ignored.  Great  insu- 
lation was  then  not  considered  necessary,  and  special  covering  for 
the  wires  was  devised  of  a  cheap  and  poor  quality,  which,  it  is 
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greatly  to  be  regretted,  has  continued  in  use  by  many  contractors 
to  the  present  day.  As  previously  stated,  india-rubber  is  the  base 
of  the  insulation  of  most  electric  wires — the  purer  the  material 
the  better  the  insulating  properties — ^but  pure  india-rubber  is 
easily  influenced  by  air.  At  first  it  gets  haitl,  and  in  course  of 
time  changes  to  a  soft,  sticky  state,  when  it  is  useless  as  ^n 
insulator.  Pure  india-rubber  is  still  the  foundation  of  insulator 
on  the  wires,  but  in  the  very  best  qualities  it  is  protected  from 
the  atmosphere  by  an  outer  coating  of  what  is  known  as  vulcanised 
india-rubber.  Such  qualities  of  insulation  consist  of,  first,  one 
or  two  lappings  of  pure  india-rubber,  then  a  layer  of  rubber 
mixed  with  such  minerals  as  soapstone,  over  which  again  is  laid 
a  coating  of  rubber,  mixed  with  a  large  proportion  of  sulphur. 
The  wire,  with  its  three  coatings,  is  now  subjected  to  a  high  tem- 
perature in  a  vulcan  by  means  of  steam,  through  which  the  rubber 
and  sulphur  combine,  while  any  surplus  is  absorbed  by  the  middle 
coat,  which  is  called  the  separator.  Such  is  the  insulation  of  the 
best-quality  wires.  The  inferior  qualities,  and  those  most  generally 
used,  are  insulated  simply  with  pure  rubber  and  cotton  serving, 
with  ozokerite  or  other  compound  tape  laid  together  in  many 
different  ways,  according  to  the  device  of  the  makers.  The  com- 
pound tape  is  supposed  to  protect  the  pure  rubber  from  the  air, 
but  it  only  plays  this  function  to  a  small  extent  The  usual 
relioMe  life  of  such  wires  is  from  two  to  three  years;  and  not 
being  reliably  waterproof  throughout  their  length  at  any  time, 
there  is  always  danger  of  failure  through  moisture.  Yulcanised 
india-rubber-covered  wires  of  the  class  above  described — there  are 
many  inferior  kinds^ — ^is  perfectly  reliable  in  water  or  air  for  a 
great  number  of  years. 

The  next  contingency  that  has  to  be  contended  with  is  mech- 
anical damage.  The  wires  being  more  or  less  flexible  and  the 
covering  soft  they  are  easily  damaged.  This  difiiculty  is  usually 
met  by  casing  the  wires  in  wood.  Such  casing  has  the  dis- 
advantage of  harbouring  moisture.  Another  method  of  protecting 
the  wires  is  that  of  sheathing  them  with  an  outer  covering  of  wire, 
as  introduced  by  the  writer  some  years  ago  in  ship  lighting.  This 
method  protects  the  wires  much  more  effectually  than  casing,  and 
does  not  harbour  moisture.  Iron  pipes  have  been  used  in  many 
cases,  and  are  an  excellent  protection;  but  moisture  collects  in 
them,  and  if  there  should  be  a  fault  in  the  insulation  it  is  sure 
to  find  it. 


Mr.  Andrews  an  Wiriiig  of  Buildings  for  Electric  Light  227 


There  is  another  fault  besides  the  opening  circuit  and  partial 
short  circuit  not  yet  touched  upon — namely,  a  "dead  short  circuit" — 
or  a  direct  contact  between  the  opposite  conductors.  Short  circuits 
usually  happen  in  the  fittings  when  the  opposite  conductors  are 
necessarily  brought  nearer  each  other,  and  at  these  points  the 
insulation  is  generally  much  thinner  and  poorer.  Short  circuits 
also  often  happen  where  the  wires  cross,  frequently  by  contact 
with  gas  or  water  pipes,  which  make  very  complicated  faults, 
because  the  two  wires  usually  touch  the  pipes  a  distance  apart, 
which  will  be  better  understood  by  reference  to  Fig.  1.  Suppose 
the  current  to  leave  the  dynamo  by  the  positive  wire,  pass  to  the 
lamps  by  the  branch  wires,  and  back  by  the  negative  branch 
wires  through  the  fuse  F  and  the  negative  main  to  the  machine. 
Suppose,  now,  the  positive  branch  becomes  connected  to  a  gas-pipe 
at,  say,  A ;  this  would  not  indicate  itself  in  any  way,  and  the 
installation  would  of  course  continue  working  just  the  same  until 
the  opposite  wire  got  connected  to  the  gas-pipe,  say  at  B.  Now 
the  current  will  become  excessive — more  than  the  branch  wire  can 
carry  without  getting  dangerously  hot — before  the  main  fuse  T 
melts.  In  the  above  description  it  is  assumed  that  there  is  a  safety 
fuse  at  F,  but  it  will  be  observed  that  the  short  circuit  has  bridged  the 
wire  in  which  it  is  inserted,  and  it  is  consequently  uselesa  To 
avoid  the  excessive  heating  of  the  wires  with  such  faults  as  are 
above  referred  to,  it  is  necessary  to  have  a  fuse  on  each  wire. 
Under  such  circumstances,  when  a  short  circuit  such  as  that 
described  between  A  and  B  takes  place,  the  .+  fuse  would 
immediately  blow  and  prevent  danger.  Let  us  again  assume 
that  there  are  fuses  only  on  the  negative  wires,  and  we  will  see 
there  might  have  been  even  a  worse  fault.  Again,  supposing  a 
connection  at  A  with  the  gas-pipe,  which  is,  of  course,  connected  to 
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the  earth,  we  will  assume  the  second  connection  to  take  place  in 
the  dynamo  field-magnets  at  C.  The  current  will  now  traverse 
the  positive  wire  to  A,  thence  to  the  gas-pipe  to  earth,  and  back 
to  the  dynamo.  This  route  is  a  short  circuit,  and  one  moreover 
that  bridges  both  branch  and  main  fuses,  which  we  have  assumed 
to  be  only  on  the  negative  wire,  as  is  still  the  practice  of  some 
contractors.  The  consequence  of  this  short  circuit  is  similar  to 
the  one  from  A  to  B,  but  worse,  because  there  are  no  f ases  at  all 
left  to  protect  the  system.  Of  course  with  another  main  fuse  on 
the  positive  wire  such  a  short  circuit  could  not  continue. 

There  is,  however,  objection  to  the  multiplication  of  fuses ;  they 
are  a  danger  themselves  sometimes,  such  as  in  the  case  of  a  partial 
short  circuit  that  does  not  increase  the  current  sufficiently  to  melt 
the  fuse,  but  quite  sufficient  to  heat  it  to  a  degree  dangerous  to 
any  inflammable  material  in  the  neighbourhood,  and  it  may  con- 
tinue in  this  condition  some  little  time  before  it  fuses,  especially 
if  it  is  a  large  one.  Another  point  of  danger  from  a  fuse  is  that 
when  it  melts  it  throws  out  sparks  of  molten  metaL  Of  course  it 
will  be  said  that  the  evils  in  fuses  can  be  reduced  by  proper  con- 
struction.  That  is  true ;  but  it  is  decidedly  better  to  avoid,  if 
possible,  numerous  points  of  danger  in  an  installation  resting  on 
special  construction  or  the  care  of  an  attendant  for  their  pre- 
vention. We  will  consider  later  how  this  to  a  certain  extent  can 
be  achieved. 

Fig.  2. 
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In  the  foregoing  we  have  considered  mainly  the  contingencies 
or  dangers  arising  from  the  introduction  of  electric  light  into 
buildings,  and  we  may  summarise  the  main  points  as  being  an 
opening  cii-cuit,  a  partial  short  circuit,  a  dead  short  circuit,  and 
the  fuses.  We  have  considered  the  dead  short  circuit  to  be  met 
v  the  fuse,  although  a  new  element  of  danger  is  introduced, 
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which,  however,  is  much  less  in  degree.  This  new  element  of 
danger  can  be  reduced  to  one-half  by  connecting  one  of  the  leading 
wires,  say  the  positive,  to  the  earth  and  the  gas  and  water  mains, 
it  being  only  on  account  of  the  latter  that  it  is  otherwise  necessary 
to  provide  a  fuse  on  each  wire.  Fig.  2  will  show  this  more  plainly. 
The  current  leaves  the  dynamo  by  the  positive  terminal,  and  meets 
at  once  a  connection  to  earth  and  the  gas  and  water  mains,  then 
proceeds  by  the  positive  wire  to  the  lights  and  back  to  the  dynamo. 
This  connection  to  earth  is  wilfully  effecting  the  fault  we  supposed 
might  happen,  as  in  Fig.  1 ;  but  in  making  the  connection  to  earth 
we  are  careful  to  do  so  with  that  wire  which  has.  not  got  the  fuses 
inserted  in  it,  which  is  contrary  to  the  action  of  the  fault  in  Fig.  1. 
Now,  if  any  of  the  negative  wires  come  in  contact  with  the  gas 
and  water  pipes  a  fuse  must  instantly  blow,  as  if  the  two  conductors 
themselves  had  touched.  All  the  electric  light  fittings  would  in 
this  case  be  connected  with  the  positive  wire,  the  negative  wire 

Fig.  3. 
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passing  down  the  centre  of  the  tubes.  There  being  in  the  fittings 
only  a  single  wire  which  can  be  heavily  insulated  and  made  stouter, 
there  is  an  additional  safety  against  short  circuits,  or  the  fuse  melt- 
ing, besides  the  very  great  advantage  of  being  able  in  a  very  simple 
way  to  wire  each  part  of  an  electrolier  or  fitting.  Fig.  3  illustrates 
how  this  is  effected.  The  current  travels  from  the  contact  A  down 
the  wire  B,  through  the  contact  C  to  the  switches  S  S,  by  the  wire 
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D  to  the  lamp  L,  and  back  by  the  brass  of  the  fining  to  the  ball 
and  socket  at  the  top,  and  away  bj  the  earth  viie.  The  vire 
inside  the  tabes  is  nerer  smaller  than  !Na  14  S.W.G.,  and  the 
contacts  are  made  with  a  strong  small  spiral  spring.  The  contact 
at  the  ball-and-socket  joint  projects  throogh,  and  being  a  box 
spring  it  gives  and  takes  with  the  swing  of  the  fitting,  and  scrapes 
on  a  fixed  brass  plate  in  the  roof  plate.  Single  or  universal  joints 
are  quite  simple  to  construct  with  this  system  within  the  same 
dimensions  as  for  gas,  whereas  with  the  two  wires  passing  through 
the  fitting  this  is  impossible.  This  method  of  connecting  one  of 
the  wires  to  earth  is  best  called  the  earth  system;  it  is,  however, 
often  called  the  single-wire  system,  because  in  its  application  to 
ships  the  hull  of  the  ship  is  used  as  the  return  wire.  In  buildings, 
however,  two  conductors  are  required;  and  as  it  is  important 
always  to  be  able  to  distinguish  between  the  negative  wire  in 
which  the  fuses  are  inserted  and  the  positive  wire  which  is 
connected  to  earth  and  all  the  electrical  fittings,  the  positive  wire 
is  coloured  red  and  the  negative  wire  black.  The  object  of  con- 
necting the  poHitive  wire  to  earth  is  that  red-coloured  wires  are 
usually  inferior  in  insulation  quality  to  black  wires,  and  it  is  not 
so  important  that  the  return  or  earth  wire  should  be  so  highly 
insulated  as  the  leading  wire. 

We  now  come  to  the  consideration  of  means  for  minimising 
those  most  dangerous  faults — opening  and  partial  short  circuits. 
Except  the  means  proposed  by  the  writer  in  the  following  para- 
graph, no  attempt  has  been  made  to  treat  these  faults  except  by 
good  workmanship  and  material.  The  proposal  the  writer  makes 
is  to  universally  adopt  the  sheathed  or  armoured  wire  system  devised 
by  him  some  years  ago  for  use  in  the  exposed  and  damp  places  on 
board  ships,  using  the  earth-wire  system,  and  now  extensively 
employed  for  that  purpose.  The  viitue  of  this  system  is  that  all 
faults,  partial  short  circuits,  and  opening  circuits,  are  reduced  to 
dead  short  circuits.     Fig.  4  is  an  enlarged  section  of  an  armoured 

Fig.  4. 
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wire  such  as  is  now  in  use;  C  is  the  copper  conductor.  It  is 
covered  with  vulcanised  india-rubber  insulation,  I,  of  the  highest 
class,  with  a  serving  of  jute  and  special  compound,  S,  between  it  and 
the  iron  armouring,  A,  which  is  a  great  many  times  larger  in  cross- 
section  than  the  copper  conductor.  Care  is  taken  that  it  is  always 
more  than  seven  times  larger,  this  being  about  the  difference  in 
electric  conductivity  of  the  two  metals.  It  will  be  understood  that 
the  copper  wire  is  the  lead  and  the  iron  wire  the  return.  It  was 
assumed  in  devising  this  system  that  an  opening  circuit  in  the 
outer  conductor  was  very  unlikely  to  take  place,  and  so  it  has  been 
found  in  practice ;  it  is  possible,  however,  that  the  inner  conductor, 
through  undue  strain  or  a  flaw,  might  have  an  opening  circuit  in  it, 
and  if  such  were  to  take  place  the  immediate  result  would  be  that 
the  heat  generated  would  destroy  the  insulation  between  the  two 
conductors,  and  at  once  effect  their  fusion  together  and  a  short 
circuit.  As  a  matter  of  fact,  however,  short  circuits  in  this  system 
have  in  practice  been  comparatively  few,  and  there  have  been  no 
opening  circuits  or  partial  short  circuits.  How  many  of  the  short 
circuits  wera  due  to  such  faults  it  is  difficult  to  say ;  the  cause  of 
some  were  doubtful 

The  writer  is  not  aware  of  any  new  danger  or  contingency  being 
introduced  with  this  system  of  concentric  wiring,  although  he  has 
heard  that  some  people  object  to  it,  and  in  fact  to  any  system  in 
which  an  earth  connection  is  introduced ;  but  he  has  still  to  learn 
upon  what  grounds  the  objection  is  based. 

In  addition  to  the  advantages  already  referred  to,  there  is  another 
of  not  the  least  importance.  The  electricity  being  en  tirely  enclosed 
within  the  outer  conductor,  and  the  electric  pressure  being  only 
from  the  centre  point  to  the  outer  conductor,  it  is  impossible  to  get 
a  shock  through  anything  more  than  a  very  small  portion  of  one's 
flesh,  such  as  the  finger,  except  by  wilful  contrivance. 

It  is  advisable  before  closing  this  subject  to  consider  how  a 
system  of  wires  supplying  a  town  would  be  affected  by  an  earth 
connection  of  one  of  the  conductors.  With  any  system  of  supply 
embodying  the  series  system,  I  may  generally  say  it  is  not 
advisable  to  employ  an  earth.  I  have  expressed  this  point 
broadly,  as  it  involves  complex  considemtions  which  would  take 
long  to  make  quite  clear.  But  with  all  systems  on  the  parallel 
system  there  are  many  points  favourable  to  an  earth  connection, 
some  of  which  can  be  gathered  from  foregoing  descriptions.  It  is 
more  important  for  us  to  find  out  whether  there  is  any  objection 
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to  its  use,  and  with  this  in  view  Fig.  5  is  placed  before  you.     It 

Fio.  5. 


illustrates  a  transformer  with  its  primary  leads  and  an  electric 
pressure  of  2,400  volts  at  the  terminals  A  and  B,  where  they  join 
the  primary  circuit  1,  of  the  transformer.     F  is  a  fuse  in  the 
primary  circuit;  2  is  the  secondary  circuit  of  the  transformer, 
between  the  terminals  C  D,  of  which  there  is  represented  a  pressure 
of  100  volts ;  the  terminals  B  and  D  of  the  circuits  of  the  trans- 
former are  connected  to  earth,  and  consequently  connected  together. 
The  writer  is  unable  to  find  any  danger  in  thus  connecting  the 
100-volt    pressure   circuit    to  the   2,400-volt    pressure    circuit. 
Nobody  could  get  a  shock  to  earth,  because  the  pressure  between 
the  return  wire  and  earth  is  reduced  to  nU,    The  next  point  is  this — 
Ts  there  any  greater  probability  of  the  insulation  of  the  transformer 
breaking  down  because  the  circuits  are  joined  together  at  one  end  ? 
This  seems  to  the  writer  to  be  answered  by  a  simple  calculation  ; 
with  the  earth  connection  there  is  no  pressure  at  one  end,  but  all 
the  pressure  whatever  it  is  at  the  other ;  with  no  earth  connection 
the  pressure  is  alike  at  both  ends,  but  at  each  it  is  only  half  the 
total    The  result  in  both  cases  is  the  same.     Suppose  a  connection 
did  get  made  between  the  terminals  A  and  C  in  addition  to  the 
earth  connection,  the  2,400-volt  circuit  would  be  simply  short- 
circuited,  and  the  fuse,  F,  would  melt.      There  is,  it  is  true, 
a  very  remote  possibility  of  danger  in  the  event  of  the  great 
improbability  of  three  circumstances  happening  in  succession — 
namely,  first  of  all,  a  connection  between  the  terminals  A  and  C  as 
well  as  the  earth,  then  the  fuse,  F,  not  melting,  and  thirdly,  the 
circuit  of  the  secondary  of  the  transformer  to  open  between  the 
terminals,  and  thus  put  the  2,400-volts  pressure  on  to  the  lamps 
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direct,  which  would,  as  a  matter  of  course,  immediately  gasp  their 

last. 

There  is  one  other  circumstance  worthy  of  mention  in  favour  of 

the  earth  connection.     Should  the  wire  system  at  any  time  be 

struck  with  lightning  there  is  at  once  a  safe  connection  to  earth, 

instead  of  having  to  pass  through  a  highly  insulating  material,  as 

when  there  is  no  earth  connection.     Lightning  has  already  been 

known  to  strike  overhead  electric  light  wires  and  discharge  itself 

through  the  dynamo  to  earth,  to  the  imminent  danger  of  the 

machine. 
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XXI. — The  Garnethill  Scarlet  Fever  Epidemic:   A  Microscopical 
Investigation  regarding  its  Cause,     By  Dr.  Neil  Cahmichakl. 


[Read  before  the  Society,  3rd  April,  1889.] 


(Plate  VI.) 

On  15th  March  of  last  year  aii  epidemic  of  scarlet  fever  and  of 
scarlatinal  sore  throat  broke  out  in  Garnethill.  The  source  of 
infection  was  clearly  proved  to  be  the  milk  sent  in  from  a 
particular  farm.  In  connection  with  this  farm,  no  trace  could  be 
discovered  of  any  illness  in  any  way  resembling  scarlet  fever 
existing  at,  or  shortly  before,  the  outbreak  of  the  epidemic.  On 
27th  March,  Dr.  J.  B.  Kussell,  our  Medical  Officer  of  Health, 
found  on  the  teats  of  two  cows  on  this  farm  ulcers  and  scabs 
which  were  indLstinguishable  from  those  found  on  the  teats  of 
the  cows  in  the  Hendon  epidemic,  as  shown  in  water-colour 
drawings.  Dr.  Russell  and  Principal  M^Call  had  the  cows  re- 
moved to  the  Veterinary  College  for  observation.  At  this  stage 
the  animals  came  under  my  observation.  Both  animals  were  in 
fair  general  condition,  but  were  copiously  casting  skin  and  hair — 
in  fact,  desquamating  freely,  as  a  child  does  after  scarlet  fever.  A 
calf  fed  on  milk  obtained  from  one  of  these  cows  was  seized  with 
an  acute  febrile  illness,  which  seriously  endangered  its  life.  This 
febrile  attack  was  followed  by  desquamation  of  the  hair  and 
cuticle  of  the  calf. 

Such  is  a  very  brief  account  of  the  epidemic,  and  of  the  appear- 
ance of  the  animals  up  to  this  point.  For  fuller  details,  for  statistics 
of  the  epidemic,  and  for  the  evidence  proving  that  the  milk  of 
these  cows  was  the  cause  of  the  epidemic,  I  would  refer  you  to 
the  report  presented  by  Dr.  Russell  to  the  Magistrates  and  Council 
of  the  City,  which  you  will  find  in  the  Sanitary  Journal  for  May 
16th,  1888. 

One  of  these  cows,  which  presented  more  marked  indications  of 
disease  than  the  other,  was  selected  for  special  observation.  It 
was  desquamating  very  copiously;  its  milk  was  scanty,  and  had  in 
it  numerous  small  hard  curds;   its  urine  was  of  very  high  specific 
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gravity,  and  heavily  loaded  with  urea,  and  it  contained  at  times 
kidney  tube  casts.  Professor  Cooke,  of  the  Veterinary  College,  who 
conducted  numerous  analyses  of  the  mine,  stated  that  the  quantity 
of  urea  which  he  found  in  it  was  larger  than  he  had  ever  before 
found  in  any  cow's  urine. 

The  milk  which  this  cow  yielded  was  found  to  contain  small 
curdled  masses,  and  these,  which  sometimes  partially  plugged  the 
teats,  came  out  in  milking  with  a  sudden  jerk  as  a  cork  comes  out 
of  the  neck  of  a  bottle.  The  curds,  examined  under  the  micro- 
scope, were  found  to  contain  micrococci  in  short  chains. 

To  obtain  for  examination  and  for  culture  some  of  the  milk 
perfectly  free  from  external  contamination,  a  flask  with  glass  tubing 
and  india-rubber  tubing  connected  to  a  silver  canula  which  had 
an  opening  in  its  side,  were  sterilised  by  prolonged  boiling.  The 
canula  and  india-rubber  tubing  were  covered  with  sterilised  cotton 
wool.  A  teat  of  the  cow  was  washed  with  a  solution  of  carbolic 
acid,  and  the  canula  was  pushed  through  the  cotton  wool  and 
through  the  teat  into  the  udder.  This  was  kindly  done  for  me 
by  Principal  M'Call  of  the  Veterinary  College,  so  carefully  that 
no  contamination  was  possible.  A  clip  which  had  closed  the 
india-rubber  tubing  was  now  withdrawn,  and  the  milk  flowed 
freely  into  the  flask.  When  sufficient  had  been  obtained,  the 
india-rubber  tubing  was  tied  firmly,  and  the  canula  removed. 
Small  quantities  of  this  milk  were  placed  on  veal  soup  thickened 
with  Agar-agar,  and  placed  in  the  incubator.  They  gave  rise  to  a 
growth  of  a  creamy-looking  msiss,  which  spread  with  considerable 
rapidity.  Examined  under  the  microscope  this  was  found  to 
consist  of  micrococci  of  one  kind — evidently  a  pure  culture.  They 
were  arranged  in  zooglea-like  masses — like  frog  spawn — and  were 
subsequently  found  on  careful  measurement  to  be  about  the 
40,000th  of  an  inch  in  size.     (Fig.  1,  Plate  VI.) 

A  little  blood  from  the  deeper  layers  of  the  skin  of  the  calf  which 
had  been  fed  on  the  milk  of  this  cow,  and  which  was  at  this  time 
desquamating  slightly,  was  drawn  into  a  capillary  glass  tube, 
antiseptic  precautions  being  maintained.  The  blood  was,  like  the 
milk,  placed  on  veal  soup  and  Agar-agar,  and  kept  in  the  incubator. 
In  a  few  days  an  abundant  creamy-looking  growth  was  observed  in 
each  flask.  In  naked-eye  appearances,  and  in  mode  of  growth,  it 
was  quite  indistinguishable  from  the  growth  obtained  from  the 
milk.  Examined  under  the  microscope  it  was  found  to  consist 
of  only  one  form  of  micrococcus  arranged  in  zooglea  masses.    They 
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were  found  to  measure  about  the  40,000th  of  an  inch  in  diameter, 
and  were  quite  indistinguishable  from  the  micrococci  obtained  from 
the  milk.  (Fig.  2.)  So  that  the  cow  which  was  suspected  of  having 
caused  the  scarlet  fever  epidemic  was  found  to  contain  in  its  mDk 
micrococci  (or  microbes).  The  milk  of  this  cow  produced  in  a  calf 
fed  upon  it  an  acute  febrile  iUness,  and  the  production  of  this  ill- 
ness was  coincident  with  the  appearance  in  the  blood  of  this  calf 
of  a  microbe  altogether  indistinguishable  from  that  found  in  the 
milk  with  which  it  had  been  fed,  and  which  had  evidently  caused 
the  illness. 

Such,  briefly,  is  a  history  of  the  organisms.  We  now  proceed  to 
consider  the  mode  and  the  results  of  photographing  them.  A 
verbal  description  of  minute  organisms  by  an  observer  is  subject  to 
the  objection  that  it  is  qualified  by  his  opinions  and  his  preconceived 
ideas.  A  drawing  is  largely  open  to  the  same  objection,  and  any  one 
acquainted  at  all  with  bacteriology  must  know  that  drawings  of 
the  same  object,  such  as  the  tubercle  bacillus,  made  by  different 
observers,  are  very  diverse.  Koch,  after  drawing  attention  to  the 
difficulty  of  accurately  conveying  the  appearances  of  bacteria  by 
drawing  or  verbal  description,  says,  "  for  these  misunderstandings 
which  one  frequently  observes  in  microscopy,  and  which  have 
exercised  the  most  deleterious  influence  on  the  progress  of  the 
science,  there  is  only  one  remedy,  and  that  is  photography. *' 

I  propose  shortly  to  sketch  the  method  employed  in  securing 
the  photographs  which  have  just  been  exhibited,  and  pointing 
out  how  the  several  difficulties  have  been  overcome. 

It  will  be  readily  understood  that  objects  such  as  a  fly's  foot  or 
proboscis,  or  even  objects  the  size  of  blood  corpuscles,  are  more 
easily  observed,  and  much  more  easily  photographed  than  objects 
the  40,000th  of  an  inch  in  diameter.  A  photographic  image  is 
obtained  from  the  shadows  or  from  the  colours  subjected  to  the 
light,  but  it  will  be  readily  understood  that  objects  of  such 
minuteness  as  these  micrococci  lying  in  single  layers — in  which 
condition  only  can  good  photographs  of  them  be  taken — cast  a 
shadow  so  slight,  and  exhibit  so  thin  a  layer  of  a  colour  in  itself 
very  delicate,  that  special  means  are  necessary  to  intensify  tlie 
image.  In  the  first  place,  the  organisms  taken  from  a  pure 
culture  are  spread  thinly  on  a  cover  glass,  and  stained  with  a 
strong  solution  of  an  aniline  dye.  Magenta  and  Bismarck  brown 
have  yielded  the  best  results  ;  blue,  orange,  and  yellow  stains  do 
not  photograph  well.     It  is  advisable  to  stain  very  deeply,  and 
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then  to  clear  away  all  superfluous  dye  by  washing  with 
methylated  spirits.  The  specimen  should  then  be  mounted  in 
Canada  balsam,  and  this  aUowed  to  harden.  But  if  it  be  desired 
to  photograph  at  once,  without  waiting  the  time  necessary  for  the 
drying  of  the  balsam,  then  a  filtered  solution  of  gelatine  still 
warm  may  be  placed  on  the  slide,  and  the  cover  glass  placed  on 
this,  and  pressed  down  with  a  spring  clip.  In  a  few  minutes 
this  will  be  quite  firm  enough  for  all  the  necessary  manipulations. 
This  is  a  temporary  mounting  from  which  the  specimen  may  be 
recovered  for  permanent  mounting  in  Canada  balsam,  by  im- 
mersing for  a  few  minutes  in  hot  water,  so  as  to  again  liquefy  the 
gelatine.  The  specimen,  deeply  stained,  is  now  placed  on  the  stage 
of  the  microscope.  In  the  preparation  of  these  photographs  the 
instrument  used  was  one  made  by  Zeiss,  of  Jena,  a  -j^^-inch 
apochromatic  homogeneous-immersion  lens  being  employed.  The 
eye-piece  used  was  a  Zeiss'  No.  4  projection  eye-piece,  and  an 
Abba's  condenser  was  attached  to  the  sub-stage.  In  its  work- 
ing this  combination  is  exceedingly  perfect.  The  eye-piece  of 
the  microscope  is  fitted  into  the  lens  tube  of  a  bellows  camera,  but 
is  not  in  actual  contact,  so  that  any  vibration  of  the  camera  will 
not  affect  the  steadiness  of  the  microscope.  The  microscope  table 
must  be  very  steady,  but  need  not  be  large.  That  which  was 
employed  had  a  focussing  arrangement  connected  with  the  fine 
adjustment,  so  arranged  that  the  focus  of  the  microscope  could  be 
finally  adjusted  at  the  focussing  screen  of  the  camera.  Illumina- 
tion was  obtained  from  the  oxy-hydrogen  lime-light,  and  although 
a  good  paraffin  lamp  may  suit  with  a  very  long  exposure,  the 
results  are  not  so  good.  The  focussing  can  be  more  perfectly 
secured  and  the  picture  taken  more  quickly  and  more  sharply  by 
the  lime-light.  But  one  difficulty  which  frequently  presented 
itself  in  the  earlier  attempts  with  this  instrument  was,  that  a  field 
well-focussed  to  begin  with  somehow  got  out  of  focus  in  a  few 
minutes.  This  was  very  perplexing,  and  was  at  first  attributed 
to  unsteadiness  of  some  part  of  the  apparatus.  But  careful 
observation  showed  that  this  effect  was  the  result  of  the  partial 
melting  of  the  Canada  balsam  or  gelatine,  by  the  heat  concentrated 
on  the  specimen.  To  obviate  this,  a  globular  flask  filled  with  a 
saturated  solution  of  alum  was  placed  between  the  light  and  the 
microscope.  This  served  the  double  function  of  absorbing  the 
heat  rays  and  of  focussing  the  light  rays  like  a  bulFs-eye  con- 
denser.    No  further  trouble  was  experienced  in  securing  a  steady 
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field,  the  focus  being  perfectly  maintamed.  The  plates  used  were 
Thomas'  dry  plates.  These  are  very  thick;  some  thinner  plates 
were  used  in  the  first  instance,  but  halation  of  light  which  passed 
through  the  film  clouded  the  photographs  seriously.  The  thick 
plates  were  free  from  this  objection,  especially  if  the  back  of  the 
plate  was  painted  over  with  Gihan's  opaque  paint.  The  length 
of  exposure  required  varied,  of  course,  with  the  individual 
specimen  employed  —  depending  on  the  amount  of  contrast 
obtainable  between  the  deeply-coloured  organisms  and  the  medium 
in  which  they  were  mounted.  Sometimes  one  minute  or  less 
would  be  found  sufficient,  but  usually  six  to  eight  minutes  were 
required.  In  developing  the  negative  plenty  of  time  should  be 
allowed,  no  attempt  at  forcing  quickly  being  successful.  The 
plate  may  lie 'from  15  to  45  minutes,  or  longer,  in  the  developing 
solution,  and  only  at  the  last  may  be  slightly  forced  by  adding 
more  ammonia.  Finally,  if  the  picture  is  found  to  be  too  thin  for 
printing  it  may  be  intensified  by  immersing  in  Edward's  intensifier, 
which  is  a  solution  of  iodide  of  mercury  in  hyposulphite  of  soda. 
The  printing  is  carried  out  as  usual.  Good  enlargements  may  be 
obtained  by  using  Eastman's  bromide  paper. 

The  mode  of  measuring  the  objects,  and  of  determining  their 
degrees  of  enlargement  in  the  photographs  which  was  found  best^ 
was  to  photograph  the  thousandth-of-an-inch  of  the  micrometer 
slide,  under  the  same  conditions  in  which  the  photograph  was 
taken. 

The  micrococci  were  found  to  be  about  the  40,000th  of  an  inch 
in  diameter.  They  were  uniform  in  size.  Those  cultivated  on 
gelatine  were  found  in  zooglea  masses,  while  those  cultivated  in 
liquid,  such  as  soup,  were  found  in  short  chains.  The  micrococci 
found  in  the  curd  of  the  milk  were  also  in  short  chains,  each  of 
from  three  to  five  or  six  cocci. 

What  are  these  organisms?  and  what  connection,  if  any,  have 
they  with  scarlet  fever  *?  To  these  questions,  as  yet,  no  absolutely 
conclusive  answer  can  be  given. 

Dr.  Klein,  in  investigating  the  Hendon  epidemic  of  scarlet 
fever,  found,  described,  and  cultivated  microbes,  which  from  his 
description  of  them,  given  in  the  Sixteenth  Annual  Report  of  the 
Local  Government  Board  (1886-7),  seem  to  be  the  same  micrococci  as 
the  one  which  we  have  been  examining.  With  cultivations  of  this 
micrococcus,  Dr.  Klein  asserts  that  he  has  succeeded  in  producing 
in  various  animals  a  febrile  disease  having  the  pathological  lesions 
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of  scarlet  fever.  With  the  organisms  which  we  have  found,  a 
slight  but  as  yet  quite  insufficient  attempt  at  experiment  en 
animals  has  been  made.  In  one  calf  inoculation  of  the  cultiva- 
tion produced  a  slight  febrile  illness  with  a  little,  mainly  local, 
desquamation  of  cuticle.  But  until  many  more  experiments  have 
been  made  in  this  direction,  it  cannot  be  held  as  proved  that  these 
microbes  are  either  the  efficient  cause  or  even  the  carriers  of 
scarlet  fever.  Yet  their  association  with  this  outbi*eak,  imder 
the  circumstances  detailed,  fully  justify  this  preliminary  account 
of  them,  and  this  attempt  at  a  permanent  record  by  photography 
of  their  several  characteristics. 
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XXII. — Chile:  its  Present  Position  and  Future  Prospects, 
By  John  C.  Rogers,  Chilian  Vice-CoDsul. 


[Read  before  the  Society,  23rd  January,  1889.] 


(Plate  VII.,  Map  op  Chile.) 


I  FELT  very  much  pleased  at  the  visit  which  Dr.  Blackie 
paid  me  a  short  time  ago,  when  he  stated  that  he  had  been 
requested,  on  behalf  of  the  Society,  to  ask  me  to  prepare  and  read 
a  paper  on  Chile. 

My  pleasure  did  not  arise  from  a  feeling  that  I  could  do  the 
Republic  anything  approaching  justice,  but  from  the  fact  that, 
here  in  Glasgow,  there  were  those  who  knew  a  little  about  Chile 
and  were  desirous  of  knowing  mora 

Considering  that  I  had  spent  nearly  twenty-three  years  in  the 
Republic,  six  to  seven  in  the  capital,  Santiago,  and  the  rest  at 
Valparaiso,  I  had  pleasure  in  promising  Dr.  Blackie  to  do  as 
asked;  adding,  however,  that  many  of  the  main  points  of  the  paper 
would  most  likely  be  on  business.  Therefore  I  trust  the  particulars 
prepared  will  be  found  to  cover  items  of  information  which  will 
prove  interesting,  and  ultimately  bring  about  increased  business 
between  Glasgow  and  all  the  ports  of  the  Republic,  north  and 
south. 

The  run  out  to  ChiM  is  one  of  the  pleasantest;  no  steamers  are 
superior  to  those  of  the  Pacific  Steam  Navigation  Company :  they 
start  from  Liverpool,  and  touch  at  Bordeaux,  Lisbon,  St.  Vincent, 
Pemambuco,  Bahia,  Rio  de  Janeiro,  and  Monte  Video,  and  in  due 
course  they  pass  through  the  Straits  of  Magellan.  On  the  38th 
or  39th  day  they  reach  the  two  important  Chilian  coaling  ports  of 
Lota  and  Coronel,  and  two  days  later  enter  Valparaiso. 

My  plan  to-night,  in  order  to  cover  the  agricultural  portion  of 
Chile,  situated  in  the  south,  as  also  the  important  mineral  districts 
in  the  north,  is : — First — to  start  from  Coronel  and  Lota,  proceed 
south  by  steamer  to  Fort  Montt,  thence  inland  on  horseback 
through  some  of  the  grain  districts  to  Valdivia  and  Corral;  steamer 
from  which  will  then  again  be  taken  in  order  to  reach  the  port  of 
Talcahuano,  and  our  journey  continued  inland  by  train  on  to 
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Santiago,  the  capital,  and  Valparaiso,  the  chief  port ;  Second — 
from  Valparaiso  we  shall  take  steamer  and  touch  at  all  the 
.principal  copper,  manganese,  and  nitrate  ports  in  the  north; 
then  I  shall  begin  to  close  with  the  most  important  of  all  the 
nitrate  ports — Iquique  and  Fisagua, — closing  finally  with  statistics 
as  to  the  export  of  copper,  grain,  and  nitrate,  together  with  ;the 
income  of  the  State;  the  state  of  her  debt;  the  paper  currency; 
and  the  present  position  of  the  navy  and  army  protecting  her 
territory. 

Chile,  as  you  will  observe  from  the  map,  is  a  long  and  very 
narrow  strip  of  land  lying  between  the  Andes  and  the  Pacific 
Ocean,  covering  nearly  45  degrees  of  latitude,  and  in  breadth 
between  145  and  160  miles.  A  model  of  Chile  would  show  the 
Cordillera  or  Andes  on  the  rights  between  which  and  the  ocean 
extend  a  range  of  hills  not  quite  so  high.  These  hills  run  from 
north  to  south.  Southwards  the  ranges  widen  out,  giving  com- 
paratively level  land  of  considerable  extent  for  agricultural 
pTirposes. 

All  the  places  south  were  visited  by  me  a  year  previous  to 
leaving  Chile,  so  that  I  speak  from  personal  observation. 

§  COROKEL   AND   LOTA. 

These  are  the  most  important  of  the  coaling  stationa  The 
population  of  Coronel  is  10,000,  and  that  of  Lota  about  12,000;  and 
as  their  splendid  bays  are  entered,  signs  of  the  essence  of  com- 

^  mercial  life  appear  in  all  directions.    Nine-tenths  of  the  populations 

?  are  engaged  in  the  extensive  coal  mines  for  which  Lota  and  Coronel 

g  are  so  well  known. 

C  The  dip  of  the  strata  of  these  mines  is  under  the  sea,  so  that  all 

the  pits  are  close  to  the  beach,  the  galleries  extending  for  long 
distances  under  the  bed  of  the  ocean. 

The  coal  is  of  good  quality,  and  it  is  found  to  be  a  fair 
substitute  for  English.  It  is  adopted  by  the  Pacific  Steam 
Navigation  Company,  by  the  Gulf  and  all  other  lines  trading  to 
the  coast,  as  also  for  the  State  railways,  for  domestic  purposes, 
as  well  as  for  copper  smelting  when  mixed  with  English  coal. 
The  details  of  qualities  are,  more  or  less,  as  follow  : — 

Ash,  etc.,    Total  heat  Evap.  power      1  Ton 
Carbon.  Ryd">-  oxygen.  Sulphur.       and  of  from  and      occupies 

Cren.  Nitrogen.  Evap.  units.      at  213.      in  cubic  ft. 

ChUe,   ...63*56  5*43  14-18  250  14*23  100*30  11*68  4525 

Scotch,...  78*63  5*61  9*69  Ml  5*03  141*64  14*65  42-— 

ITwc'Btle, 82*12  5*31  6*69  1*25  511  148  20  15*32  40*50 

Vol.  XX.  q 
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There  is  an  enormous  demand  for  ooal  all  along  the  coast.  We 
put  it  down  as  from  260,000  to  300,000  tons  from  England,  130,000 
to  160,000  tons  from  Newcastle,  N.S.W.,  and  about  600,000  or 
700,000  tons  from  all  the  native  collieries,  yearly.  These  figures 
give  a  total  of  from  a  million  to  a  million  and  a  quarter  tons. 
The  output  at  Coronel  and  Lota  is  from  40,000  to  50,000  tons 
monthly,  and  in  this  we  do  not  take  into  consideration  the 
quantities  used  locally  for  domestic  and  other  purposes.  The 
price  for  Lota  coal  placed  alongside  vessel  is  $7,  or  about  16s.  6d. 
per  ton ;  that  of  Coronel,  which  is  softer,  runs  about  $6 '50,  or 
14b.,  both  at  the  exchange  of  28d. 

The  most  important  of  the  Lota  mines  cannot  increase  its  out- 
put, and,  as  fears  aro  entertained  that  it  is  giving  out,  explorations 
in  other  parts  are  being  actively  carried  on.  One  new  undertaking, 
having  pits  not  far  from  Lota,  is  in  a  very  advanced  state,  and 
operations  will  likely  be  commenced  during  this  year ;  its  output 
is  expected  to  be  10,000  to  15,000  tons  monthly.  There  is  a  very 
remunerative  future  for  enterprising  capitalists  who  have  around 
them  active,  intelligent  engineers,  possessing  a  full  knowledge  of  the 
many  important  details  of  coal  mines.  In  the  journey  by  steamer 
and  on  horseback  undertaken  with  a  friend,  we  passed  through  many 
districts  showing  signs  of  carboniferous  deposits,  which  had  been 
examined,  but  which  were  simply  unworkable  owing  to  the  bad 
roads  and  distance  from  loading  ports.  These  difficulties  will 
soon  disappear.  Government  having  just  arranged  for  the  con- 
struction of  ten  new  lines  of  railway. 

Demand  for  coals  cannot  but  continue  to  increase,  and  at  all 
times  it  will  be  in  full  sympathy  with  the  progress  made  in  the 
north,  particularly  at  the  copper  mines  and  nitrate  deposits,  and 
as  these  may  be  looked  on  as  in  their  infancy,  it  comes  to  be 
purely  an  arithmetical  question  as  to  quantity  yearly  required  from 
Newcastle,  N.S.W.,  and  England,  after  absorbing  every  ounce 
which  the  native  mines  yield.  The  total  will  very  soon  run  up  to 
two  million  tons. 

I  look  on  the  present  as  the  opportunity  for  Glasgow  experience 
and  push  to  join  together  and  form  syndicates,  made  up  principally 
of  capitalists,  and  those  possessing  an  intimate  knowledge  of  all 
the  weak  and  strong  points  of  collieries,  for  the  purpose  of  sending 
out  practical  engineers,  with  powers  to  explore  the  south  of  Chile 
for  coals,  to  negotiate  the  conditional  purchase  of  land,  and  to 
bring  with  them  all  plans  and  estimates  necessary,  in  the  event  of 
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the  conditional  purchase  being  carried  out.  A  small  portion  of 
the  money  invested  in  the  gold  mines  of  other  countries,  put  into 
the  south  of  Chile  in  the  manner  just  explained,  would,  beyond 
any  doubt,  prove  an  investment  not  only  profitable  to  the  investors 
themselves,  but  also  to  their  children  and  grandchildren.  Many 
investors  do  not  care  to  put  their  money  into  distant  countries,  but 
no  fear  need  exist  in  this  case,  as  the  remunerative  position  of  aU 
the  Chilian  companies  floated  in  London  proves  that  these  enter- 
prises can  be  well  controlled  by  local  boards,  investors  invariably 
holding  the  reins  of  all  details  on  this  side. 

Chile  has  no  coals  in  the  north,  but  has  immense  deposits  in  the 
south,  and  I  hold  that  investors'  attention  has  not  been  directed 
to  her  southern  territory,  and  that  her  present  position  in  coal  is 
reduced  to  the  simple  question  —  Who  is  going  to  take  the 
initiative?  that  is  to  say,  which  of  the  countries,  England  or 
Scotland  ? 

Later  on  I  will  draw  your  attention  to  nitrate  from  Chile,  an 
article  now,  at  last,  well  and  most  favorably  known  on  the  Stock 
Exchanges  of  London  and  Liverpool;  and,  whilst  many  declare  the 
enterprise  in  it  the  soundest  and  well  nigh  the  most  remunerative 
in  the  world,  I  do  not  hesitate  to  say  that  equally  good  returns, 
if  not  better,  in  coals  are  awaiting  the  foresight,  capital,  intelligence, 
and  push  of  investors,  be  they  in  Glasgow,  London,  or  elsewhere. 
Every  mail  from  Chile  brings  some  item  of  information  regarding 
coals,  and  very  soon  I  hope  to  see  as  much  interest  manifested  in 
coals  as  there  is  at  present  in  oittate. 

At  Coronel  and  Lota  there  are,  in  addition  to  the  coal  mines, 

extensive  smelting  works  and  foundries,  also  potteries,  bottle 

works,   brick  kilns,  <bc.,  all  steadily  advancing;    and  as  a  good 

quality  of  clay  has  been  found,  in  layers  of  a  fair  depth,  near  the 

beds  of  coal,  the  certainty  is  that,  by  the  introduction  of  money 

and  experienced  workmen,  a  great  impetus  could  be  given  to  each 

industry. 

Port  Montt. 

Lebu  is  a  small  port,  rapidly  takiug  up  an  important  position, 
owing  to  the  coal  mines,  smelting  works,  and  gold  mines  in  its 
immediate  vicinity,  as  also  to  its  being  one  of  the  outlets  for  the 
wheat  and  barley  grown  at  some  distance  inland.  Against  the  port 
there  is  its  exposed  position,  together  with  the  poor  anchorage  which 
it  offers  to  vessels.  From  Lebu  we  pass  on  to  Ancud,  capital  of  the 
province  of  Chilo^,  and  standing  on  the  Archipelago  of  Chilo^. 
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The  natives  of  this  particular  district  make  splendid  sailors^ 
owing  to  the  experience  gained  in  the  different  canals  of  the 
Archipelago.  As  we  leave  Ancud  the  channel  gets  narrow, 
and  as  we  approach  Fort  Montt  the  vista  is  simply  grand ; 
the  windings  and  turnings,  the  luxuriant  vegetation  and  the 
flowers,  all  tend  to  bring  to  one's  recollection  the  Kyles  of 
Bute  and  some  parts  of  the  Clyde  from  Bowling  upwards.  Then 
the  grandeur  of  the  Cordilleras,  as  they  gradually  open  up  as  the 
gulf  widens,  revealing  the  chain  in  some  of  its  finest  aspects,  with 
its  peaks,  the  volcanoes  of  Osomo  and  Calbuco,  causes  the  short 
run  to  Fort  Montt  to  be  one  never  to  be  forgotten. 

Port  Montt  ia  the  extreme  southern  port  that  the  steamer  calls  at. 
The  bay  is  one  of  the  finest  on  the  whole  coast,  land-locked,  and 
quite  shut  in  by  several  islands,  forming  a  natural  dock.  The 
Facific  Steam  Navigation  Company  often,  when  tide  and  time 
permit,  take  advantage  of  this  to  beach  and  clean  their  steamers, 
so  saving  docking  expenses  at  Valparaiso.  The  inhabitants  are 
all  Germans,  and  till  we  again  join  the  steamer  at  Valdivia  all 
our  travel  inland  will  be  amongst  Germans.  They  ship  largely 
to  Valparaiso,  bark  for  tanning  ox-hides,  wool,  seal-oil,  leather, 
beer,  and  potatoes,  but  the  principal  business  is  in  wood  suitable 
for  sleepers,  pit-props,  &c.,  cut  to  any  length,  and  of  which  im- 
mense quantities  of  the  former  are  sent  as  far  north  as  Callao, 
and  occasionally  to  Fanama. 

Fort  Montt  we  left  by  coach  at  5  a.m.,  proceeding  up  the  hill, 
and  making  for  Lake  Uanquihue,  so  commencing  our  journey 
inland,  and  once  more  northwards.  We  drove  through  large 
forests,  passing  what  might  be  called  streets  of  huge  piles  of 
timber — railway  sleepers,  principally.  Clearances  of  ground,  ex- 
tending to  from  12  to  20  acres^  had  been  made  every  few  miles. 
Fort  Varas  on  the  Lake  of  Llanquihue  was  reached  in  about  three 
or  four  hours.  During  the  six  days  we  remained  at  Lake 
Llanquihue  we  made  a  point  of  visiting  a  number  of  the  farms, 
belonging,  of  course,  to  Grermans;  and,  considering  the  condition 
of  the  land  when  the  colonists  arrived,  we  found  all  well  under 
cultivation,  and  proving  remunerativa  Here,  as  elsewhere,  there 
was  the  enterprising  and  pushing  Scotchman — a  Mr.  Christie,  from 
Coatbridge.  A  special  visit  was  made  to  his  farm,  distant  about 
fifteen  miles.  The  opening  difficulties,  which  every  colonist  has 
to  tackle,  had  been  overcome.  We  found  his  farm  well  under 
cultivation,  and  stocked  with  cattle  almost  equal  to  the  best  found 
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in  Lanarkshire.     The  houses  were,  of  course,  built  of  wood,  but 
in  other  respects  little  difference  existed. 

The  Lake  of  Llanquihue  is  about  forty  miles  both  in  length  and 
in  breadth.  We  availed  ourselves  of  a  small  steam  launch  in  cross- 
ing, and  on  reaching  Port  Octai  were  pleased  to  find  a  friend,  Mr. 
Dartnell,  awaiting  us  with  horses.  Henceforth  our  joumeyings 
were  undertaken  on  horseback. 

The  ride  to  his  farm  was  through  large  clearances  of  land,  and 
we  had  on  each  side  of  us  tracts  of  country,  with  crops  in  an 
advanced  stage,  extending  almost  as  far  as  the  eye  could  reach. 

Mr.  Dartnell's  farm  was  found  to  be  the  best  stocked  in  all  the 

south.     There  we  saw,  to  our  surprise,  cattle  having  long  pedigrees, 

imported  at  a  stiff  cost  from  England  and  Scotland.    The  pasturage 

was  of  the  richest,  and  our  stay  of  a  few  days  was  mostly  taken 

up  riding  and  examining  his  extensive  possessions  or  clearances, 

all  in  the  best  of  condition,  so  proving  the  truth  of  the  Spanish 

proverb  that  "under  the  eye   of    the   owner   the   horse   gets 

fat." 

Valdivia. 

The  roads  from  Port  Yaras  on  to  Valdivia  through  the  different 
stages  or  towns — Octai,  Concura,  Osomo,  and  La  Union — were 
found  in  some  places  almost  impassable  owing  to  the  bogs  and 
somewhat  deep  rivers,  over  which  most  insecure  bridges  had  been 
laid  of  felled  timber  and  branches  ;  other  parts,  however,  were  in 
excellent  condition.  The  country  we  passed  through  was  well 
cleared,  and  at  many  points  vast  plains  covered  with  wheat  could 
be  seen  as  far  as  the  eye  could  reach.  Many  portions  reminded  us 
of  parts  of  Ayrshire.  At  one  farm  which  we  visited,  near  to  La 
Union,  we  had  the  pleasure  of  seeing  all  the  details  of  the  harvest, 
from  reaping  to  the  grain  being  carted  off  bagged  for  the  nearest 
market  port,  Valdivia.  The  grain  was  found  to  be  clean,  very 
full  in  ear,  and  equal  to  any  that  we  had  examined  at  Valparaiso, 
or  at  the  grain  ports  of  Chile. 

In  connection  with  farming  the  principal  dij9iculties  are  means 
of  transit  to  and  connection  with  loading  ports,  but  the  new  railway 
lines  already  referred  to  will  put  everything  right.  The  land  is  all 
that  can  be  desired — rich,  productive,  and  well  watered.  All  who 
understand  farming,  who  are  healthy  and  persevering,  if  dissatis- 
fied with  the  returns  of  their  farms  in  Scotland,  should  go  to  Chile 
— in  particular,  to  the  section  laid  out  by  the  Government. 

Valdivia  we  reached  on  the  third  day  after  leaving  Mr.  Dart- 
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nell's  £ftrm.  It  is  almost  entirely  inhabited  by  Germans,  most 
hospitable,  industrious,  practical — and  who  are  all  engaged  in 
tanneries,  breweries,  sawmills,  or  on  farms,  &c.  The  principal 
brewery  'and  many  others  are  worth  visiting,  the  organisation  and 
completeness  of  detail  being  almost  perfect. 

The  quality  of  the  production  of  their  tanneries  is  equal  to,  if 
not  ahead  of,  any  of  those  in  France  or  other  parts.  The  leather 
is  nearly  all  exported  to  Hamburg,  where  it  is  cut  up ;  part  of  it 
is  shipped  to  Glasgow  and  London,  and  the  balance,  which  is  the 
finest  portion,  is  sent  to  Russia  for  special  purposes. 

The  river  Calle  Calle,  or  Yaldivia,  is  the  most  beautiful  in 
Chile,  the  banks  being  clothed  with  luxuriant  vegetation,  close 
down  to  the  water,  so  that  only  here  and  there  is  a  bit  of  beach 
to  be  seen.  As  reg^ds  the  upper  reaches  of  the  river,  they  are 
superb,  and  are  considered  by  those  who  have  seen  both  to  be 
fully  equal  to  the  scenery  of  the  Rhine.  Boating,  bathing,  and 
fishing  are,  during  the  summer  months,  carried  on  to  a  great 
extent,  and  Yaldivia  is  fast  becoming  to  the  good  people  of 
Valparaiso  and  Santiago,  what  Dunoon,  Rothesay,  <bc.,  are  to 
ourselves.  The  run  down  from  Valparaiso  is  by  steamer.  Only 
three  days  are  taken  up,  and  what  with  the  sea  breezes,  the 
difference  in  climate,  the  boating,  the  mauy  pleasant  roads  for 
driving  and  riding,  a  visit  of  a  couple  of  weeks  has  a  wonderful 
effect,  and  all  return  feeling  younger  and  in  every  way  much 
benefited. 

Some  of  our  countrymen,  merchants  at  Valparaiso,  are  pur- 
chasing building  sites  near  to  Valdivia,  putting  up  neat  and 
inexpensive  summer  residences,  and  in  a  few  years  the  sides  of 
the  river  will  all  be  dotted  with  houses,  as  are  the  shores  of  the 
Gareloch  or  Holy  Loch. 

We  leave  Valdivia,  and  go  down  the  river  in  a  steam  launch 
to  the  small  but  exceedingly  picturesque  port  of  Corral,  for  the 
purpose  of  joining  the  mail  steamer  going  north.  Corral  is 
beautifully  situated,  and  commands  the  entrance  to  the  Valdivia 
river,  and  is  certain  to  follow  Valdivia  and  become  one  of  the 
most  popular  summer  resorts  in  Chile.  The  entrance  is  very 
pretty,  not  unlike  that  to  Rio  de  Janeiro. 

Tom£  and  Talcahuano. 
This  closes  the  trip  by  land,  as  far  as  Valdivia,  and  here  the 
steamer  has  to  be  taken  for  Tom6  and  Talcahuano,  the  grain  ports 
of  Chile. 
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In  place  of  continaing  our  journey  by  steamer,  we  landed  at 
Lota,  and  after  making  all  arrangements  for  a  coach  to  take  us 
on  to  Tom^  and  Talcahuano,  we  decided  to  inspect  before  starting 
the  grounds  or  gardens  of  Doiia  Isidora  Cousino,  who  owns,  in 
addition  to  the  coal  mines,  &c.,  to  which  I  have  already  referred, 
almost  every  house  in  Lota.  Mrs.  Cousino  is  the  richest  lady  in 
Chile.  Her  house  and  grounds  are  situated  on  one  of  the  hills. 
About  twenty  to  twenty-five  years  ago  this  hill  was  just  like 
all  the  others  in  this  section,  sandy  and  without  any  vegeta- 
tion.  She  engaged  in  England,  Scotland,  and  France,  gardeners 
of  the  highest  intelligence,  architects,  builders,  dec,  and  in  a  few 
years  completed  a  mansion  which  is  replete  with  all  modem 
improvements,  in  no  detail  inferior  to  any  in  Europe,  while  the 
barren,  unattractive-looking  hill  was  converted,  at  an  enormous 
cost,  into  one  far  ahead  of  the  Central  Park  at  New  York,  or 
any  other  which  we  have  yet  seen.  We  examined  almost  every 
nook  and  comer;  at  every  few  steps  we  found  cascades,  fairy 
caves,  fountains,  statuary,  with  surroundings  of  unlimited 
numbers  of  plants,  trees,  and  flowers — all  reminding  us  of  gardens 
in  Kio,  in  Paris,  and  in  London. 

We  now  commenced  by  land  our  journey  towards  Tom^  and 
Talcahuano,  and  would  here  mention  that  at  the  present  moment 
the  Arauco  Bail  way  Company  of  London  are  opening  up  large  coal 
mines  about  twenty-five  miles  south-west  from  Lota.  The  road 
by  coach  is  not  far  from  their  projected  railway.  The  scenery 
beyond  Lota,  and  for  a  considerable  distance  inland,  is  uninterest- 
ing,  but  as  we  approach  the  river  Bio-£io  the  dark  sandy  soil 
disappears,  and  we  run  into  a  well-watered  section  with  splendid 
vegetation.  This  river  has  to  be  crossed  in  large,  flat-bottomed  boats, 
and  owing  to  the  currents,  many  detours  have  to  be  made,  and  the 
greatest  care  has  to  be  exercised.  However,  all  went  well  with  us, 
and  in  about  thirty  or  forty-five  minutes  we  were  safely  across. 

Talcahuano  has  one  of  the  finest  bays  in  the  world.  There  are 
two  entrances  to  it,  and  it  affords  the  best  of  anchorage  as  a  port 
of  call  for  ships  arriving  from  the  Plate,  &c.,  in  ballast,  seeking 
cargoes.  This  port  is  rapidly  taking  an  important  position.  It  is 
also  the  terminus  of  the  line  running  from  Santiago  to  Concepcion, 
and  Government  are  assisting  its  onward  movement  in  every  way. 
At  present  they  are  constructing,  and  have  nearly  completed,  at  a 
cost  of  about  £600,000,  a  large  wet  dock,  which  will  be  available 
for  their  ironclads.      All  along  the  shore  there  are  large  stores 
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where  grain  is  received  from  the  interior ;  they  are  specially  built, 
and  have  all  modem  facilities  for  careful  storage  and  despatch  in 
shipping.  The  ships  loading  are  anchored  in  lines  in  the  bay,  at 
safe  distances  from  each  other,  and  the  grain,  so  soon  as  bagged,  is 
carried  on  men's  shoulders  to  the  beach,  and  there  put  into  lighters 
carrying  from  eleven  to  eighteen  tons  each.  Daring  the  summer 
months  quick  despatch  is  given  to  sailing  vessels,  but  during  the 
months  of  May,  June,  and  July,  owing  to  the  prevalence  of 
northerly  winds  and  rain,  detention  is  sometimes  very  serioua 

Tom^  is  another  grain-shipping  port,  much  smaller  than  Talca- 
huano,  and  situated  at  the  south  side  of  the  bay ;  these  two  ports, 
and  the  town  of  Concepcion,  are  full  of  commercial  activity. 
Germans  again  predominate.  They  own  flour  mills,  breweries, 
tanneries,  soap  factories,  cloth  factories,  carriage  works,  a  sugar 
refinery,  and  a  number  of  other  industrial  establishments  which 
are  all  in  healthy  working  order,  and  leaving  excellent  returns  on 
the  capital  invested. 

Train  was  taken  at  Talcahuano,  and  ample  time  was  given  by 
us,  on  the  route  inland  to  Concepcion,  San  Carlos,  Chilian,  Fairal, 
Linares,  Talca,  Curlco,  on  to  Santiago. 

The  whole  line  of  railway  may  be  put  down  as  through  one  vast 

plain,  almost  all  under  cultivation,  and  intersected  with  rivers. 

Every  point  was  seen  to  advantage,  our  journey  being  during 

harvest  season. 

Santiago. 

Santiago,  the  capital  of  Chile,  is  a  large  and  very  fine  city,  and 
has  a  population  of  190,000  inhabitanta  It  stands  in  a  beautiful 
valley,  entirely  surrounded  by  the  Cordilleras  de  los  Andes,  with 
their  perpetually  snow-clad  heights.  You  can  stand  on  the  Campo 
de  Marte,  a  large  plain  just  outside  the  city,  where  all  the  military 
exercises  take  place,  and  where  a  good  view  can  be  obtained  of  the 
mountains,  and  you  see  no  outlet.  The  city  is  quite  mountain- 
locked,  if  I  may  coin  such  a  teim.  It  is  well  laid  out  in  blocks, 
the  streets  running  parallel  to  each  other,  and  crossing  at  right 
angles.  Throughout  the  city  you  find  many  splendid  buildings, 
with  imposing  stuccoed  fronts.  These  are  the  residences  of  the 
wealthy  owners  of  estates,  mines,  dsc,  and  are  mostly  built  and 
furnished  regardless  of  cost.  The  style  is  becoming  more  and 
more  European,  as  far  as  the  climate  will  allow.  The  interiors 
are  still,  however,  on  the  old  Moorish  plan — that  is  to  say,  the  rooms 
are  built  round  large  courts,  in  which  flowers  bloom  and  fountains 
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play.  Camellias  are  often  seen,  and  attain  to  the  size  of  trees, 
and  palms  and  other  plants,  which  in  this  country  are  grown 
under  glass,  blossom  freely  in  the  open  air,  such  as  pelargoniums, 
fuschias,  lemon-scented  verbenas,  lilies,  (fee.,  &c.  While  on  this 
subject  I  may  mention  that  the  creeper  "  Lapageria,"  which  here 
requires  the  shelter  of  a  hot-house,  grows  wild  in  the  south  of 
Chile,  and  that  in  the  forests  of  the  province  of  Yaldivia  it  hangs 
in  profusion  in  the  full  glory  of  its  crimson,  waxy  bells.  White 
and  pink  are  also  seen,  but  these  are  rarer.  In  the  south  also 
grow  the  Araucarias,  trees  which  we  know  well  here.  Dense 
forests  of  these  are  to  be  seen,  and  there  the  peculiar  manner  in 
which  they  shed  their  lower  branches  is  observable.  They  seem 
to  require  light  and  air  all  round,  and  when  growing  in  their  wild 
state  you  can  often  see  large  numbers  of  them  with  bare  stems 
for  a  height  of  thirty  to  forty  feet,  the  branches  spreading  out 
above  this.     But  we  must  return  to  Santiago. 

Through  the  city  runs  a  long  avenue  for  promenading  purposes, 
called  the  Alameda,  or  Canada,  an  indispensable  feature  of  all 
Spanish  towns.  This  walk  is  bordered  with  rows  of  trees — 
poplars,  acacias  of  different  sorts,  and  other&  These  acacias 
flower  in  summer,  loading  the  evening  air  with  perfume.  The 
Alameda  is  ornamented  with  statues  of  celebrated  patriots,  and 
gardens,  and  is  nearly  five  miles  long.  One  portion  is  kept  in 
exquisite  order,  swept  and  watered  daily,  and  it  is  here  that  the 
elite  of  Santiago  come  in  the  late  afternoons  for  their  daily 
promenade.  Their  equipages  are  perfectly  appointed  with  good 
horses.  No  finer  turn-out  of  carriages  can  be  seen  in  Hydepark, 
if  it  can  even  be  equsdled.  The  Chilian  ladies  dress  gaily,  and 
hence  the  scene  in  the  Alameda  is  a  brilliant  one.  In  the  summer 
months  of  January  and  February  the  heat  is  intense  in  the  day- 
time, but  the  mornings  and  evenings  are  cooL  This  city  is  the 
seat  of  Grovernment.  The  House  of  Congress  is  a  very  fine  build- 
ing, and  has  two  Chambers,  one  for  Deputies  and  the  other  for 
Senators.  The  President  is  elected  for  five  years,  and  he  cannot  be 
re-elected  twice  consecutively.  Roman  Catholicism  is  the  religion 
of  the  country,  though  religious  toleration  is  now  granted  by  the 
Constitution. 

Santiago  possesses  a  university,  numerous  churches,  schools, 
convents,  a  cathedral,  an  archiepiscopal  palace,  a  fine  market- 
place, and  many  specimens  of  old  Spanish  doorways.  Iz  is  within  a 
day's  journey  of  the  mineral  baths  of  Cauquenes  and  Apoquindo, 
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the  heat  is  ei:i -ii  itl'i.  and  j:iiS  as  it  cecocaes  almost  too  intense 
the  cooling  breeses  ^=s  the  sea  are  experio^oed.  and  all  goes 
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Immediiielj  on  leAvin^  Sacti^j  a  splendid  riew  is  obtained  of 
the  ^razid  Taller  in  which  it  scsuids^  and  for  aboot  an  hour  the 
riew  is  uninterrapted.  There  are  the  delds  under  coltiTmticm,  the 
Cordilleras  wiih  their  snow-capped  peaks,  and  the  cttr  dotted 
wiih  its  znanT  ST^ires — .lU  under  the  brightest  of  skies  and  with 
the  clearest  of  air.  EKirin;  the  jcomeT  we  cross  the  £amoas 
corred  brid^,  called  ^  Maqois^**  which  when  boilt  aboat  twenty* 
seren  years  ago  called  forth  the  arcentiim  of  aU  the  railway 
engineers  in  the  world,  owing  to  the  boldness  of  the  idea  inrolred 
iQ  its  design.  The  bridge  crosses  the  deepest  rarine  in  the  coantiy. 
The  line  of  railway  is  io  some  parts  exceedingly  tortaous,  and 
the  gradients  are  extra  steep,  but  soon  after  croesing  Maquis 
Bridge  comparatirely  level  ground  follows,  and  soon  we  run  into 
the  beautiful  and  fertile  ralley  of  Quiilota.  The  line  from 
Quillota  is  almost  through  one  immense  garden,  the  pleasant 
Tillages  or  towns  of  Limache,  Quilpue,  El  Salto«  Vina  del  Mar, 
being  all  favourite  simimer  resorts.  In  Vina  del  Mar  there  is  the 
sugar  refinery  of  Mr.  Bernstein,  complete  in  erery  detail,  with 
the  very  latest  improvements  It  covers  eight  acres^  and  has 
within  the  grounds  a  gasworks,  a  cooperage,  and  a  distillery. 
This  refinery  employs  about  1,000  to  1,500  men,  and  turns  out 
daily  from  50  to  80  tons  of  sugar.  The  raw  cane  sugar  is 
imported  from  Peru  and  Java.  Very  shortly  the  train  enters 
the  port  of  ValfiaraiBO.     Between  Talcahuano  and  Valparaiso,  on 
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the  coast,  there  are  the  small  grain  ports  of  Constitucion,  Uico, 
San  Antonio,  &c.,  from  which  wheat  and  flour,  as  also  barley 
and  other  articles  of  produce,  are  shipped  in  fair  quantities. 

With  a  few  figures  giving  the  exports  from  the  south,  we  may 
be  said  to  have  finished  the  agricultural  portion  of  Chile. 

The  finest  quality  of  wheat  is  to  be  found  inland  from  Valparaiso, 
in  particular  around  Parral,  Chilian,  and  San  Carlos,  as  also  at 
San  Antonio,  and  in  the  valleys  more  to  the  south  and  very  near 
to  Talcahuano.  In  the  vicinity  of  Santiago  and  Talca,  there  are  a 
number  of  flour  mills,  fitted  with  the  most  modern  'machinery. 
The  owners  of  these  purchase  all  the  finest  wheat.  The  total 
output  of  all  the  flour  mills  is  close  on  160,000  tons,  of  which 
140,000  tons  are  consumed  in  Chile,  and  about  20,000  tons  are 
exported  to  England  and  other  countries.  The  total  export  returns 
for  wheat,  barley,  and  flour,  for  two  years,  are : — 

1886.  1887. 

Wheat,     120,000  tons,   value  £800,000  124,000  tons,  value  £050,000 

Barley,        9,000    „          „         60,000  4,000    „          „         30,000 

Flour,          7,000    „          „         70,000  3,000    „          „         30,000 

The  returns  for  1888  will  give  a  total  export  of  wheat  and  barley 
more  or  less  15  per  cent,  increase. 

Chile  is  divided  into  two  distinct  portions,  the  upper  or  northern 
which  is  entirely  mineral,  and  the  lower  or  southern  which  is 
agricultural.  The  rainfall  in  the  north  is  nil,  we  may  say,  but 
gradually  it  increases  towards  the  south,  and  in  the  southernmost 
regions  it  is  very  heavy,  being  equal  to  40  inches  per  annum. 

The  vegetation  of  the  south  is  almost  tropical  in  its  luxuriance, 
and  naturally  the  opposite  is  the  case  in  the  north,  where  grass  is 
unknown,  and  where  there  are  persons  who  do  not  know  what  a 
tree  is. 

Valparaiso,  which  has  a  population  of  about  110,000,  is  the 
principal  seaport  It  stands  about  midway  between  north  and 
south,  where  the  rainfall  is  moderate  for  five  months  in  the  year, 
being  about  18  to  22  inches,  while  for  the  other  months  good 
weather  is  the  rule.  The  heat  is  not  so  intense  as  at  Santiago, 
and  the  mornings  and  evenings  are  always  pleasantly  tempered  by 
the  sea  breezes.  Strong  south  winds  blow  severely  during  the 
summer,  bringing  sand  and  earth  down  from  the  hills,  often  so 
abundantly  that  the  very  water  in  the  bay  is  discoloured  for  a  con- 
siderable distance.  This  city  derives  its  name  from  the  pleasure 
experienced  by  the  Spaniards,  who,  after  their  conquest  of  Peru, 
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came  soathwarda,  trayeniiig  the  desert  of  Atacama,  and  the 

moimtaios  and  plains  of  Chile,  until  the  j  reached  this  place,  where 

thej  found  grass  and  water,  palms  and  vegetation  (which  have 

now  disappeared  to  make  way  for  buildings),  and  rest  for  their 

wearied  selves.    These,  therefore,  named  it  Valparaiso,  or  the  Vale 

of  Paradise.     The  town  is  built  on  a  narrow  strip  of  land  at  the 

foot  of  some  hills,  which  form  a  sort  of  amphitheatre     A  great 

part  of  it  has  been  reclaimed  from  the  sea,  and  where  thirty  years 

ago  one  of  the  hills  could  only  be  rounded  at  low  tide,  three  broad 

streets  ancf  a  good  esplanade  now  run  between  hill  and  sea.     The 

foreign  residents  are  so  numerous  as  to  have  given  it  a  character 

distinct  from  that  of  any  other  town  in  Chile,  while  its  commercial 

activity  out-distances  that  of  all  others.     The  foreigners  mostly 

reside  on  the  hills  that  surround  the  town,  these  being  the  healthiest 

and  most  pleasant  parts,  and  from  which  the  view  of  the  bay  is 

grand,  with  the  snow-clad  peak  of  the  volcano  Aconcagua  as  a 

background. 

Valparaiso  is  the  grand  centre  between  south  and  north;  to 
it  the  coast  steamers,  which  are  called  feeders,  bring  from  the 
south  6our,  barley,  wheats  cattle,  Jba,  4a,  for  transhipment  to  the 
regular  traders  for  the  north.     The  north  is  entirely  dependent  on 
Valparaiso  and  the  south  for  almost  everything  that  it  com^umes. 
Good   progress  has   been  made  during  the    last  five  years  in 
increasing  the  discharging  fiMdlities  of  the  port  by  the    con- 
struction of  a  large  pier  built  of  iron  and  dose  to  the  Covemment 
Custom-House  stores.     Alongside  of  this  pier  the  laige  steamers 
are  placed,  and  the  discharge  of  the  bulk  of  the  finer  portion  of 
their  cargoes  takes  place  vexy  quickly.     The  goods  are  landed  on 
small  waggons  which  are  run  on  lines  of  rails  to  the  particular 
section  for  which  they  are   intended,  where  they  are  at  once 
hoisteii  by  a  hydraulic  lift  to  their  special  flat     The  discharging 
facilities,   however,  are  not  equal  to  the  requirements,   as  the 
11  20  ton  launches  sent  alongside  the  vessels  at  anchor  in  the 
bay  rarely  mauai;re  to  make  over  two  trips  each,  the  total  summing 
up  say  60  to  70  tons  from  each  ship  per  day.     The  forwarding 
facilities  an>  cxcellenu     As  the  Santiago  railway  line  is  extended 
to  right  alongside  the  Custom-House  stores,  care  or  waggons  are 
conveniently  plaoHl,  and  then  loaded  for  all  parts  of  the  interior. 
The  Government  Customs  stores  are  solid,  handsome  blocks,  and 
the  immense  amount  of  work  connected  with  the  receiving  and 
delivering  of  givxU  for  the  supply  of  almost  the  entire  R^ublic, 
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and  also  part  of  Bolivia  and  Peru,  is  done  in  a  most  expeditious 
and  creditable  manner.  For  the  repairs  of  steamers  and  ships 
there  are  two  wet  docks  belonging  to  a  limited  liability  company. 

The  port  is  now  thoroughly  well  fortified  by  fourteen  forts 
commanding  the  entrance  from  every  possible  point,  and  all  con- 
structed under  the  most  modem  ideas,  with  Armstrong  guns  and 
others  of  the  Blakely,  Parrott,  and  other  types.  With  one 
exception,  all  these  forts  were  constructed  by  native  engineers ; 
and  experienced  officers  from  other  countries  who  have  visited 
them  have  expressed  themselves  surprised  at  the  careful  way  in 
which  they  have  been  finished. 

There  is  good  anchorage  in  the  bay,  but  frequently  during  the 
winter  months  of  May,  June,  July,  and  August  there  are  strong 
northerly  winds  from  which  there  is  no  protection,  and  during 
that  period  all  operations  connected  with  ships  are  suspended. 

Forming  part  of  Valparaiso,  there  is  eastwards  the  Almendral, 
a  low-lying  district  nearly  all  reclaimed  from  the  sea.  This 
district  is  almost  entirely  taken  up  with  the  dwelling-houses  of 
the  natives,  and  the  principal  street,  called  Victoria,  is  one  of  the 
most  attractive  to  be  seen  anywhere.  In  breadth  it  is  greater 
than  Buchanan  Street,  and  what  with  its  broad  pavement,  its 
rows  of  trees  on  both  sides,  coupled  with  the  picturesque  appear- 
ance of  the  many-coloured  buildings  and  their  different  styles  of 
architecture,  it  is  certainly  one  of  the  finest  streets  in  Valparaiso. 

COQUIMBO  AND  THE   MlNING   INDUSTRY. 

We  will  now  proceed  to  Coquimbo  (population  7,000),  an 
important  copper-shipping  port,  about  twenty  hours'  steaming 
from  Valparaiso.  Here  there  is  an  excellent  bay,  and  the  amount 
of  work  done  daily  in  loading  and  discharging  proves  that  in  the 
attractive  and  apparently  quiet-looking  town  there  is  a  very  great 
amount  of  mining  work  going  on.  The  port  and  neighbouring 
town  of  La  Serena  are  dependent  on  the  produce  of  the  various 
mines  which  are  being  worked,  and  nearly  all  the  inhabitants  are 
engaged  in,  or  are  in  some  way  connected  with,  mining.  The 
mining  district  of  La  Higuera  is  an  important  one,  and  for  it 
there  is  a  magnificent  future. 

Close  to  Coquimbo  we  have  the  small  port  of  Totoralillo,  where 
there  are  three  or  four  smelting  works  of  considerable  importance. 
Also  close  to  Coquimbo  we  have  the  very  small  bay  of  Herradura, 
where  are  to  be  found  the  copper  mines  of  the  Panulcillo  Copper 
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The  Spaniards  had  a  wia^U  for  mining,  and  a  considerable 
number  of  the  Chilians  hare  inherited  it,  azkd  all  OTer  the  north 
coast,  as  also  inlard.  there  are  innmneral^e  abandoned  mines 
waiting  for  enterprise  and  capital  to  re^jpen,  and  whidi  in  almost 
everj  instance,  giTicg  dae  time  for  deTelopment,  would  leare 
handsome  remmSb  Deposits  of  manganese  are  foond  inland  near 
to  Penmo,  on  the  soathem  railway,  bat,  owing  to  cost  of  carriage 
and  the  price  ruling  on  this  side,  much  life  has  not  been  put  into 
the  industry  in  that  district.  From  Coqnimbo  and  Hoasoo  fair 
fsxporUi  hare  taken  place,  and  we  feel  that  there  is  an  iTntnAiT<?f^ 
business  to  be  done  in  the  article,  which  at  all  times  will,  how- 
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ever,  be  in  sympathy  with  the  prices  raling  on  this  side.  The 
manganese  ore  industry  only  dates  from  1884. 

SUyer  mining  has  undergone  a  great  development  in  Chile 
during  the  last  few  years,  principally  owing  to  the  unprofitable 
price  which  ruled  for  copper,  as  also  to  new  deposits  being  dis- 
covered, and  refining  being  better  understood.  Gold,  for  the  same 
reasons,  has  also  lately  been  worked,  in  very  paying  quantities,  in 
the  north,  and  is  attracting  a  large  amount  of  attention.  Poor 
and  rich  veins  of  both  of  these  metals  are  to  be  found  all  over  the 
Republic,  certainly  to  a  much  greater  extent  over  the  north  than 
the  south. 

The  richest  mines  are  those  near  to  Copiapo,  Antofagasta,  and 
Iquique,  and  from  the  statistics  which  we  have  prepared  the 
output  proves  conclusively  that,  like  as  with  coal,  copper,  and 
manganese,  Chile  offers  fields  of  wealth  which  only  await  energy, 
push,  and  capital.  In  the  province  of  Tarapaci  there  have 
recently  been  re-opened  silver  mines  which  for  many  years  had 
been  abandoned,  giving  to  the  new  owners  simply  fabulous  returns. 

Bab  Copper  Exports. 


Arerage 

Price 

per  Ton. 

Arerage 

Price 
per  Ton. 

1878, 

•    £61  168., 

40,000  Tons. 

1884,    -    £57    48., 

35,000  Tons. 

1879, 

-    £58    48., 

38,000     „ 

1885,    -    £43  188., 

35,000     „ 

1880, 

-     £62  178., 

32,000     „ 

1886,    -    £40    98., 

34,000     „ 

1881, 

-    £61  148., 

32,000     „ 

1887,    -    £41  178., 

26,000     „ 

1882, 
1883, 

-    £67    68., 
•    £63   48., 

36,000     „ 
36,000     „ 

1888,    •    £79    8s., 

For  fonr  months  (Jan., 

Feb.,  Mar.,  Apr.), 

1 12,000     „ 

1887. 
Tons. 

1888. 
Tons. 

Total. 
Tons. 

Caldera, 

660 

-        2,714        - 

3,374 

Coqnimbo, 

4,126 

5,396 

9,522 

Valparaiso, 

848 

1,095 

1,943 

Coronel, 

3,201 

2,829 

6,030 

8,835  12,034 

3,000  Tons  increase  for  four  months,   1888,  over  same 

four  months,  1887. 

Silver  Exports. 


1878, 
1879, 
1880, 
1881, 
1882, 


ATerage 

Price 

per  Onnee 

CTroy). 

52^  Pence, 

5n 

o2i 

51i 

62 


»» 


If 


it 


>> 


Ounces 
(Troy). 

1,430,254 

2,092,220 

2,929,584 

1,305,531 

3,358,766 


Average 

Price 

per  Onnce 

(Troy). 

Ounces 
(Troy). 

1883,    • 

50i  Pence, 

2,665,326 

1884,    . 

■    50i       „ 

2,310,240 

1885,    ■ 

■     48f       „ 

5,408,988 

1886, 

•     45i       „ 

6,371,760 

1887, 

AA  ft 

6,733,992 

256  PhUosophteal  Society  of  Olaagow, 

NiTBATB  OF  Soda. 

Without  troubling  you  with  all  the  details  as  to  the  position  of 
Peru,  Bolivia,  and  Chile  previous  to  the  late  war,  I  would  just 
remark  that  '*  Nitrate,"  a  question  of  the  export  duty,  was  the 
cause.  Up  to  that  time  Peru  had  under  her  control  all  the 
nitrate  works  of  importance,  excepting  a  most  extensive  one  at 
Antofagasta,  erected  under  special  agreement  with  the  Crovem- 
ment  of  Bolivia  and  Chile,  and  two  or  three  small  deposits  in 
Chile.  The  result  of  the  war  of  1879-80  gave  Chile  entire  control 
over  all  the  nitrate  deposits  on  the  coast,  and  it  is  only  since  the 
war  that  private  enterprise  has  been  able  to  develop  the  great 
industry  in  nitrate  of  soda. 

Iquique  and  Pisagua  are  the  principal  nitrate  ports  on  the 
coast.  Iquique  is  built  on  a  sandy  plain,  at  the  foot  of  hills  which 
are  about  3,000  feet  high.  The  population  is  about  17,000, 
foreigners  forming  about  35  per  cent  of  the  whole.  The  town  is 
dependent  for  supplies  of  every  kind  from  outside,  even  to  water, 
the  greater  part  of  which  for  domestic  and  other  purposes  is  still 
being  brought  in  the  holds  of  specially-built  steamers  from  the 
neighbouring  port  of  Arica;  but  the  successful  floating  in  London 
(not  in  Glasgow,  where  it  was  first  offered)  of  the  Iquique  Water 
Company  will  soon  put  the  town  as  regards  water  on  a  par  with 
Glasgow.  The  nitrate  deposits  are  on  the  plains  or  Pampas  3,000 
to  4,000  feet  above  the  level  of  the  sea.  From  statistics  we  find 
that  the  first  shipments  were  made  about  1830  of  900  tons ;  then 
from  1830  to  1840,  5,000  tons  ;  1840  to  1860,  30,000  tons ;  then 
from  1850  to  1860,  60,000  tons;  1860  to  1869,  200,000  tons; 
then  from  1870  to  1878,  350,000  tons  per  annum.  These  details 
show  the  steady  onward  progress  made  in  the  manufacture  and 
shipment  of  the  article  from  the  first  trial  lot  in  1830  to  1878. 
Appreciation  of  the  value  of  nitrate  by  farmers  and  others  all 
over  the  world  became  marked ;  but  it  was  found  necessary  to 
determine  and  set  at  rest  the  questions  regarding  the  virtues 
procured  through  nitrate,  many  persons  affirming  that  it  ex- 
hausted the  soil,  gave  a  splendid  crop  in  the  first  year,  but 
required  more  next,  and  so  on  in  successive  years. 

Professor  Paul  Wagner,  Director  of  the  Agricultural  Eesearch 
Station,  Darmstadt,  and  the  recognised  authority  on  agricultural 
chemistry  in  Germany,  set  himself  to  work  to  answer  the  question, 
<<  Does  the  application  of  nitrogenous  manure  produce  an  increased 
3rield  of  all  field  crops)'' — and  in  his  report  on  the  subject  he  gives 
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a  mass  of  information,  showing  the  increased  yields  of  yaiious 
crops,  obtained  bj  the  application  of  100  lbs.  of  nitrate  per  acre, 
calculated  at  from  98.  to  lis.  6d.,  as  also  the  quantities  of  nitrate 
which  can  be  profitably  used  for  different  classes  of  produca  He 
then  very  strongly  recommends  farmers  to  apply  nitrate  in  every 
kind  of  cultivation.  The  fame  or  value  of  nitrate  as  a  fertiliser 
became  more  and  more  wide-spread,  and  the  exportation  under 
Chilian  protection  has  taken,  and  is  taking,  majestic  strides. 

In  1884  a  combination  was  formed,  which  lasted  till  1887, 
restricting  the  shipment  of  each  ''  oficina,"  or  nitrate  works,  in 
order  that  prices  should  be  maintained,  by  simply  producing  an 
amount  equal  to  the  demand.  Under  the  combination  the  shipments 
in  1885  were  430,000  tons,  in  1886  435,000  tons,  but  for  many 
reasons  the  combination  was  cancelled,  and  we  find  1887  giving 
700,000  tons,  and  1888  will  approach,  if  not  exceed,  800,000  tons. 
Scotch  ports  during  1888  have  taken  in  all  26,500  tons,  about 
6,500  tons  over  the  imports  in  1887.  The  United  Kingdom 
has  taken  103,000  tons,  which  is  also  an  improvement  on  1887. 
The  Continental  ports  have  absorbed  550,000  tons,  being 
150,000  tons  over  the  imports  in  1887.  These  figures  con- 
clusively prove  the  correctness  of  Professor  Wagner's  conclu- 
sions, and  that  the  demand  will  go  on  increasing  is  simply 
beyond  any  doubt. 

With  these  particulars  we  now  return  to  the  province  of  Tara- 
pacd,  and  in  particular  to  the  nitrate  deposits.  These  deposits 
are  about  150  miles  in  length  and  about  50  in  breadth,  and  as  the 
ports  of  Iquique  and  Pisagua,  as  also  all  the  nitrate  companies, 
are  dependent  on  the  extent  of  those  nitrate  deposits,  the  question 
of  duration  was  and  is  the  all-important  one.  Without  entering  into 
any  of  the  many  important  details,  suffice  it  for  me  to  state  that 
in  Germany  and  England  competent  persons  are  agreed  that 
almost  over  the  entire  extent  nitrate  exists  to  an  average  depth 
of  3  to  5  feet,  and  that  on  a  basis  of  shipments  for  1888,  of 
800,000  tons,  it  will  be  well  nigh  on  to  fifty  years  before  the  deposits 
begin  to  give  out.  Iquique  and  Pisagua,  therefore,  as  ports,  have 
their  future  guaranteed.  Chile,  at  present  with  an  income  from 
nitrate  alone  of  £1,800,000  to  £2,000,000,  and  with  an  increased 
demand  at  the  same  duty  of  2s.  6d.  per  quintal  of  100  lbs.,  or 
£2  128.  6d.  per  ton,  has  a  most  solid  future  in  that  respect. 

Raw  nitrate  of  soda,  or,  as  it  is  called  caliche,  is  a  mineral 
deposit,  invariably  found  in  beds  2,000  to  3,000  feet  above  the 
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level  of  the  sea,  and  at  distances  from  the  sea  of  about  30  to  100 
miles.  It  is  met  with  in  the  thickest  layers  and  of  the  best 
quality  on  the  sides  of  the  basins,  which  at  one  time  must  have 
been  small  lakes.  Mr.  Darwin  describes  the  appearance  of  the 
desert  of  Tarapac4  as  resembling  that  of  a  country  after  snow, 
before  the  last  dirty  patches  had  thawed,  the  whole  being 
covered  by  a  thick  crust  of  salt,  and  of  a  stratified  saliferoua 
alluvium,  which  seems  to  have  been  deposited  as  the  land  slowly 
rose  above  the  level  of  the  sea.  The  existence  of  this  crust  of 
soluble  substance  over  the  country  shows  how  extraordinarily  dry 
the  climate  must  have  been  for  a  long  period.  These  crusts,  as 
we  have  already  remarked,  are  from  3  to  5  feet  in  depth,  occasion- 
ally being  found  up  to  12  feet,  and  in  their  rough  state  generally 
give  50  per  cent  of  nitrate  of  soda,  25  per  cent,  chloride  of 
sodium,  5  per  cent  of  sulphate  of  soda,  4  per  cent,  of  sulphate  of 
magnesia,  the  balance  insoluble  matter.  All  the  nitrate  works  have 
good  machinery,  part  of  which  is  made  at  Iquique  and  Valparaiso, 
but  the  bulk  is  imported  from  England  and  Scotland,  and  embodies 
all  modem  improvements.  The  margin  of  net  clear  gain,  put  on 
board  of  the  launches,  ready  for  shipment,  runs  from  30s.  to  50s. 
per  English  ton,  according  to  the  machinery  used  and  the  distance 
from  port  Taking  it  to  be  SOs.,  we  have  a  total  profit  on  the 
output  of  1888  (800,000  tons)  of  £1,200,000. 

Till  quite  recently  the  production  of  nitrate  was  confined  to  the 
works  of  Messrs.  Gibbs  k  Co.,  Hainsworth,  Watson,  &  Co.,  Gilder- 
meister  k  Co.,  and  a  few  others.  With  a  continuation  of  the 
appreciation  to  date,  there  is  ample  room  for  all  the  "  oficinas " 
floated,  and  if  nitrate  deposits  can  be  discovered  at  or  near  other 
workable  ports,  also  for  a  considerable  addition  to  their  number. 
Shipowners  representing  the  1,500,000  tons  of  carrying  capacity 
required  by  Chile  yearly  for  her  ports,  particularly  the  nitrate 
ports,  will  be  pleased  to  learn  that  their  one  complaint  against 
the  coast — namely,  detention,  will  soon  disappear,  as  Government 
are  at  present  engaged  arranging  for  the  construction  of  piers  at 
Pisagua  and  Iquique,  and  some  of  the  other  important  port& 


Tona. 
550,833 
422,896 
445,658 
701,543 


Nitrate  Exports. 

Tons. 

1879,    . 

68,410 

1884, 

1880,    • 

222,530 

1885, 

1881, 

352,466 

1886, 

1882,    . 

481,640 

1887, 

1883,    - 

575,690 
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Nttbatb  Ports— Exports  for  1886  asj>  1887. 


1886. 

1887. 

Tooa. 

Tons. 

Pisagua, 

*                                    A                                    » 

133,300       • 

268,375 

Iqniqne, 

- 

231,693 

363,976 

Tocopilla, 

•                                     a                                    « 

7,600 

8,865 

Antofagasta, 

•                          *                         a 

25,815 

27,674 

Taltal,   - 

- 

47,250        - 

32,653 

IK  NlTRilTE  A 

445,658        - 

701,643 

RTS. 

Inorbase 

nfD  OTHER  Expo 

Ooods. 

1886. 

1887. 

Increiie. 

Nitrate, 

*               * 

£3,205,000 

£4,781,000 

£1,576,000 

Silver,    - 

1,0^4,000 

1,382,000 

288,000 

Gold,      - 

2,950 

191,480 

188,530 

Wheat,  - 

815,000 

944,000 

129,000 

Manganese,    • 

40,000 

79,000 

39,000 

Borax,    • 

38,000 

76,000 

38,000 

Copper,  - 

46,000 

79,000 

33,000 

Skins,    - 

40,000 

70,000 

30,000 

Gold  Bars, 

32,000 

61,000 

29,000 

Coal,      - 

130,000 

153,000 

23,000 

Lime,     • 

2,000 

12,000 

10,000 

Copper,  - 

2,000 

6,000 

3,000 

Nueces,  - 

32,000 

34,000 

• 

2,000 

Dry  Straw,     - 

6,000 

7.000 

1,000 

BAILWi 

LY& 

I  will  now  ask  your  attention  to  the  long  map,  which  I  have 
had  specially  prepared.  The  railways  in  actual  working  order  are 
marked  in  "  dot-and-dash"  lines,  and  those  in  coarse  of  construction 
are  shown  by  dotted  lines.  These  railways  are  nearly  all  Govem- 
ment  property,  and  on  the  average  pay  well.  The  lines  have  tapped 
some  of  the  principal  centres,  and  like  many  other  undertakings 
it  is  a  thing  of  time  till  their  facilities  are  properly  understood, 
and  then  the  returns  will,  after  paying  interest,  materially  assist 
Groyemment  in  their  ideas  for  the  advance  of  every  town  in  the 
Republic.  The  Government  have  just  contracted  for  ten  new 
lines  at  a  cost  of  £3,542,000.  Tenders  were  asked  from  England, 
Scotland,  France,  Germany,  and  the  United  States,  according  to 
plans  and  specifications.  Ample  time  was  given,  and,  after  due 
consideration,  the  North  and  South  American  Construction 
Company  carried  off  the  whole  contract. 

Four  of  these  new  lines  are  to  be  completed  within  two  years, 
five  in  three  years,  and  the  tenth  in  five  years. 
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At  one  stage  it  was  intended  to  borrow  the  total  money  required 
for  the  construction  of  the  ten  lines,  but  the  different  periods  fixed 
for  their  completion  have  been  so  arranged  as  to  enable  Govem- 
ment  to  pay  the  entire  sum  without  assistance  from  any  quarter. 
In  five  years'  time  Chile  will  have  railway  communication  with  all 
her  towns.  These  lines,  as  you  will  note,  run  among  the  mining 
section,  north  and  south;  they  will  open  up  thoroughly  and  enliven 
that  portion  of  the  country  which  the  Government  are  desirous 
of  seeing  filled  with  agriculturists.  Long  before  the  end  of  these 
five  years,  it  is  almost  beyond  a  doubt — and  I  heartily  wish  the 
idea  all  success — that  Messrs.  Clark's  enterprise  will  be  completed, 
namely,  uniting  Valparaiso  with  £uenos  Ayres  by  rail.  John  and 
Matthew  Clark  have,  with  the  patience  and  intelligence  which 
have  distinguished  them  during  the  last  fifteen  years,  made  steady 
progress  with  their  lines;  and  as  they  have  completed  the  full 
connection  between  Buenos  Ayres  and  Mendoza  on  the  eastern 
slope  of  the  Andes,  and  while  from  Valparaiso  to  Santa  Rosa  on 
the  western  foot  of  the  Andes  it  is  already  open,  we  do  not  think 
that  it  is  too  much  to  state  that  the  remaining  100  miles,  that  is  to 
say,  between  Mendoza  and  Santa  Bosa,  will  be  completed  during  the 
next  two  or  three  years.  For  your  guidance  the  distance  will  be— 
Buenos  Ayres  to  Mendoza,  -  -  646  miles. 
Mendoza  „  Santa  Rosa,  -        <         152      „ 

Santa  Rosa       „  Valparaiso,   -         -  82      „ 

When  this  line  is  opened  it  cannot  but  do  good;  the  first  good 
will  be  the  bringing  of  Chile  ten  to  twelve  days  nearer  England 
Instead  of,  as  at  present,  occupying  twelve  to  fourteen  days  between 
Monte  Video  and  Valparaiso,  passengers  will  land  at  Buenos  Ayres, 
and  reach  Valparaiso  within  thirty-six  hours.  Fine  goods,  and  all 
articles  which  can  afford  to  pay  the  extra  freight,  and  which  are 
required  to  catch  a  market,  will  also  be  forwarded;  and,  in  a  word, 
the  whole  of  the  present  means  of  transit  will  be  reformed,  and 
cannot  but  do  good  to  the  Argentine,  Uruguay,  and  Chilian 
Republics.  Then,  to  conclude  with  railways,  most  likely  with  a 
continuation  of  goodwill  amongst  the  Republics,  there  will  be  seen 
before  the  end  of  the  nineteenth  century  a  line  of  railway  of  about 
2,500  miles  in  length,  or,  say,  from  Buenos  Ayres  through  Chile, 
Bolivia,  on  to  Lima,  the  capital  of  Peru. 

Navy  op  the  Republic. 
The  navy  of  Chile  consists  (i)  of  two  ironclads,  carrying  six 
Armstrong's  Nordenfeldts,  both  fitted  with  twin  screws;  (2)  two 
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ciniisers,  one  of  them  being  the  famous  *^  Esmeralda,"  built  since 
the  war  five  years  ago  (it  was  then  the 'quickest  afloat,  doing  easily 
twenty-two  knots  an  hour);  (3)  three  corvettes  of  about  1,600  tons 
each,  well  equipped ;  (4)  two  gunboats,  one  being  the  now  famous 
"  Huascar,"  which  before  and  after  the  war  came  so  prominently 
before  the  world;  and  (5)  ten  torpedo  boats  of  latest  construction. 
In  addition  to  these,  there  will  be  added  soon  two  more  vessels 
approaching  the  cruiser  t3rpe,  two  more  ironclads,  and  two  cruisers. 
The  mercantile  marine  under  the  Chilian  flags  consists  of  38 
steamers  =  20,000  tons;  89  barques  =  43,000  tons;  8  full-rigged 
ships  =  10,000  tons;  11  brigs  =  3,000  tons;  smaller  vessels  about 
3,000  tons;  giving  a  total  of  177  vessels,  aggregating  about 
80,000  tons. 

COKCLUSION. 

In  a  few  concluding  remarks  I  may  add  that,  with  exports 
increasing  at  each  of  her  ports,  engaged  as  she  is  in  revising  and 
reforming  laws  connected  with  her  mines  and  taxes,  and  opening 
up  new  districts  of  her  country,  Chile  is  not  overlooking  any  one 
detail  of  the  many  points  which  in  a  marked  degree  assist  in 
bringing  about  the  sound  position  which  she  enjoys. 

The  religion  of  the  country,  as  I  have  already  remarked,  is 
Koman  Catholic,  not  in  an  extreme  sense,  but  in  a  broad  manner 
— the  priests  having  for  some  time  had  no  power.  Foreigners 
have  full  religious  liberty.  Then,  in  connection  with  education, 
Government  take  under  their  special  charge  the  National  Institu- 
tion with  its  6,000  students,  the  School  of  Medicine,  the  Military 
and  Naval  Schools,  the  diflerent  Agricultural  Schools  situated 
over  the  south,  and  the  School  of  Arts  and  Trades  for  Women. 
I  may  here  say  that  in  about  six  months  another  such  establishment 
will  be  finished  for  men.  The  National  Schools  are  deserving  of 
special  remark.  There  are  in  all  about  1,100  of  them,  representing 
nearly  90,000  scholars,  giving  an  average  attendance  of  say  70,000. 
These  1,100  will  be  augmented  by  208  more,  to  hold  in  all 
130,000  children,  42  having  just  been  finished,  68  to  be  ready  in 
six  months,  58  by  the  end  of  this  year,  and  other  50  during  1890. 

Chile  has  never  countenanced  the  importation  of  slaves,  and 
she  has  always  resisted  attempts  at  Chinese  or  Coolie  immigration. 

The  nature  of  the  soil  demands  constant  attention,  hence  we 
find  of  the  entire  population  of  2,700,000,  there  are  550,000 
engaged  at  the  mines,  nitrate,  and  other  works  in  the  north,  while 
160,000  are  spread  over  the  wooded  districts  from  Lebu  to  the 
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StraitBi  and  1,500,000  are  engaged  in  agricultural  pursuits,  the 
remainder,  saj  500,000  oi*  600,000  representing  the  towns. 

With  such  an  industrial  population,  with  such  undeveloped 
resources  north  and  south,  with  intelligent  and  travelled  adminis- 
trators, who  have  always  at  heart  a  love  for  progi'ess  and  justice 
— even  without  the  introduction  of  more  capital,  her  march  in 
the  future  cannot  but  be  progressive.  Her  character  and  her 
appreciation  of,  and  fostering  care  for,  all  that  is  good,  combined 
with  her  climate,  call  for,  on  this  side,  a  serious  studj  of  each  of 
the  points  that  I  have  touched  on;  and  with  the  introduction 
of  more  capital,  accompanied  with  the  necessaiy  talent  for  its 
expenditure,  I  think  I  may  safely  say  her  future  prospects  are 
satisfactory  in  the  highest  degree. 

SUPPLEMENTARY  TABLES. 
1.— IifPOBTS  AND  Exports. 

Imports.  Exports.  Total,  1886. 

•44,200,000= £7,400,000  |  $51,240,149= £8,500,000  |  $95,500,000= £16,900,000 

Imports.  Exports.  Total,  1887. 

$48,700,000 = £8, 120,000 1  $60,000,000 = £10,000,000 )  $108,700,000= £18,120,000 

Or,  Bay,  $13,000,000= £2,200,000  increase. 

Imports,  $4,500,000  =    £760,000    (_^,onAnnAn«i-ooAAnnA 
Exports,  $8,600,000= £1,460,000    }  -«13»«W,000-£2,Z00,000. 


2.— Value  of  Imports  and  Exports  in  each  Port. 

1886. 


Ports. 

Imports. 

Exports. 

Total. 

Valparaiso, 

£6,000,000 

£2,300,000 

£8,300,000 

Iquique,  - 

300,000 

2,300,000 

2,600,000 

I^sagua,  - 

60,000 

1,000,000 

1,060,000 

Talcahuano, 

370,000 

654,000 

1,024,000 

Coqnimbo, 

300,000 

700,000 

1,000,000 

Coronel,  - 

40,000 

600,000 

640,000 

Taltal,      - 

36,000 

340,000 

376,000 

Caldera,   • 

90,000 

260,000 

350,000 

Antofagasta,    • 

74,000 

260,000 

334,000 

Tocopilla, 

20,000 

122,000 

142,000 

Carrizal  B. , 

70,000 

20,000 

90,000 

Valdivia, 

40,000 

7,400 

47,400 

Ancud,     - 

900 

2,000 

2,900 

MeUipuUi,        . 

1,300 

3,000 

4,700 

£7,400,000 

■       £8,600,060 

£15,900,000 
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1887. 

Ports. 

Impoitu 

Exports. 

Total 

Valparaiso^ 

£6,140,000 

£2,200,000 

£8,340,000 

Iquique,  - 

600,000 

2,700,000 

3,300,000 

Piaagua,  - 

30,000 

2,000,000 

2,030,000 

Talcahnano, 

540,000 

840,000 

1,380,000 

Coqoimbo, 

320,000 

700,000 

1,020.000 

Coronel,  - 

84,000 

600,000 

684,000 

Taltal,     - 

64,000 

410,000 

474,000 

Caldera,  - 

133,000 

170,000 

303,000 

Antofagasta,    • 

100,000 

200,000 

300,000 

Tocopilla, 

7,000 

115,000 

122,000 

CarrizalB., 

41,000 

42,000 

83,000 

Valdiyia, 

60,000 

25,000 

85,000 

Ancud,     • 

3,000 

7,000 

10,000 

Mellipulli, 

1,000 

5,000 

6,000 

£8,120,000 

£10,000,000 

£18,120,000 

3.— I  N  0  O  H  E. 

1886.        1887.        1886.       1887. 

i-Nitrate,   £1,420,000  £2,200,000) 

Cii8tom-Hoa8e8,jYodo,             27,500         11,OOOV  £3,900,000  £5,000,000 

tothera,      2,420,000     2,750,000) 

Guano, 45,000  29,000 

RaUways, 1,070,000  1,050,000 

Po0t-Office8  and  Telegraph, 92,000  100,000 

Mint, 25,000  70,000 

Other  sources, 1,170,000  1,400,000 

£6,200,000  £7,700,000 
Or,  in  favour  of  1887,  say  £1,500,000. 

In  addition  to  which  they  netted  $22,260,000,  result  of  the  (         o  7in  nnn 
conversion  of  the  Debt  and  Nitrate  Certificates,  J        J,/iu,uw 

£11,410,000 


4. — Debt. 
Foreign,  $40,000,000    \ 

Internal.        -        -    ^S,C    [        "        ^,000,000  =  £14,700,000 

=  £8,000,000    ) 
Paper  money  in  circulatioD,  $25,000,000  =  £4,200,000 
which  is  being  monthly  reduced  by  the  in- 
cineration of $100,000  ^       £17,000 

so  that,  at  the  present  rate,  in  25  years  there  will  be  none  in  ciitsulation. 
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XXIII. — An  Examination  of  the  Report  of  the  Roycd  Commission 
on  tJie  Recent  Changes  in  the  ReUUive  Values  of  Gold  and  Silver^ 
with  remarks  on  Bi-m^tcUlism.     'By  Charles  Gairdner. 


[Read  before  the  Economic  Science  Section,  19th  Febniary,  1889.] 


Two  years  ago,  in  a  paper  read  before  this  Section,  I  reviewed  the 
Report  by  the  Royal  Commission  of  1885  on  the  Depression  of 
Ti*ade.  I  now  propose  to  continue  the  subject  by  examining  the 
Report  of  the  Commission  which  followed  upon  the  first,  and  to 
consider  the  recommendations  which  it  contains. 

Let  me,  in  the  first  place,  remind  you  of  the  point  at  which  we 
were  left  by  the  earlier  Commission.  The  view  taken  of  the 
Depression  of  Trade  by  the  first  Royal  Commissioners,  was  that  it 
proceeded  from  '*  a  diminution  and,  in  some  cases,  an  absence  of 
profit,  with  a  corresponding  diminution  of  employment  for  the 
labouring  classes.''  But  when  they  came  to  examine  into  the 
causes  of  this  absence  of  profit  and  diminished  employment,  the 
Commissioners  had  to  admit  that  there  was  no  diminution  whatever 
in  the  aggregate  wealth  of  the  nation,  or  in  the  volume  of  its  trade. 
On  the  contrary,  they  asserted*  that  the  general  production  of 
wealth  in  the  country  had  continuously  increased  though  its  dis- 
tribution had  undergone  great  changes,  with  the  result  that  a  larger 
share  than  formerly  had  passed  to  the  consumer  and  the  labourer, 
and  a  more  equal  distribution  of  wealth  had  thus  been  promoted. 
They  also  recognised  that  there  is  now  greater  competition  than 
formerly  with  foreign  nations,  and  that  there  is,  therefore,  need  for 
increased  vigilance,  for  greater  activity  in  the  search  for  new 
markets,  for  improved  technical  education,  and  for  attention  to 
sundry  other  matters  of  minor  importance,  relating  chiefly  to  the 
transit  of  merchandise  and  the  like;  it  being  expressly  pointed 
out  that  the  great  object  to  be  aimed  at  was  the  **  cheapening  of 
the  cost  of  production."  t  The  Commissioners  admitted  that  as  tlie 
result  of  their  inquiries  they  had  **  few  recommendations  to  make," 

*  Final  Report  of  Royal  Commission  on  Depression  of  Trade,  s.  92. 

f  Ibid.,  B.  94. 
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and  the  final  conclusion  at  which  they  arrived  was  "  that  while, 
on  the  one  hand,  the  information  thej  had  been  able  to  collect 
will  tend  to  dispel  much  of  the  misapprehension  which  appears  to 
prevail  on  the  subject  of  our  commercial  position,  and  to  encourage 
a  more  hopeful  view  of  the  situation ;  it  will  also  show  that  if  our 
position  is  to  be  maintained  it  must  be  by  the  exercise  of  the  same 
energy,  perseverance,  self-restraint,  and  readiness  of  resource,  by 
which  it  was  originally  created."  * 

It  will  thus  be  seen  that  the  practical  outcome  of  the  first  Royal 
Commission  was  to  discourage  the  expectation  that  the  so-called 
"  Depression  of  Trade  "  could  be  ameliorated  by  legislation.  But, 
while  this  was  so,  the  Commissioners  pointed  out  that  the  evidence 
before  them  had  shown  that  the  depression  was  not  confined  to 
this  country,  and  that  the  changes  in  the  value  of  the  precious 
metals,  as  affecting  the  currency  of  the  commercial  nations,  had, 
in  the  opinion  of  some  of  the  witnesses  examined,  a  peculiar  bearing 
upon  trade  and  industry,  and  upon  the  price  of  commodities. 
They,  therefore,  strongly  recommended  that  this  question  should 
receive  "  early  and  separate  examination  from  other  points  of  view 
than  that  of  their  Commission,  and  that,  apart  from  its  general 
connection  with  the  depression  of  trade,  it  should  be  treated  with 
reference  to  our  Currency  as  a  whole,  and  to  our  monetary  system 
at  home,  and  to  its  relation  to  our  Colonies,  to  India,  and  to 
foreign  countries. 

The  recommendation  thus  made  led  to  the  appointment  of  the 
second  Eoyal  Commission,  the  members  of  which  were  enjoined  to 
invest^te — 

(1)  The  cause  of  recent  changes  in  the  relative  values  of  the 

precious  metals : 

(2)  The  bearing  of  such  changes  on  the  Government  of  India  ; 

on  the  interests  of  persons  resident  there ;  on  the  producers, 
merchants,  and  tax-payers  there ;  and  on  the  merchants  and 
manu^turers  at  home  who  trade  with  India : 

(3)  The  bearing  of  such  changes  on  the  Trade  of  the  United 

Edngdom  with  silver-using  countries  other  than  India ;  on 

our  foreign  trade  generally  ;  and  on  our  internal  trade  and 

industry. 

In  the  event  of  the  Commissioners  coming  to  the  conclusion  that 

the  changes  referred  to  were  the  cause  of  permanent  and  important 

evils  or  inconveniences  to  the  interests  above  referred  to,  they  were 

*  Fmal  Report  of  Royal  CommiBaion  on  Depression  of  Trade,  s.  106. 
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to  report  on  die  remedial  if  anj.  within  the  pover  of  the  Legis- 
lature or  GoTemment*  br  itself  or  in  eoneert  with  other  powen, 
bj  mesns  of  which  socfa  erik  might  be  remoTed  or  palliated. 

This  bang  the  general  paipoae  and  seem  of  the  CommiaBiaii,  much 
erideDoe  has  been  taken  which  has  been  summarised  in  the  First 
Part  of  the  Repwt.  To  this  part  aU  of  the  twelTe  GommisBioners 
are  signatories,  and  as  ther  were  from  the  first  eq[iiaUr  divided  in 
their  general  riews  <tf  the  questions  remitted  to  them,  thej  haTe 
drawn  up  this  First  Part  in  the  form  of  statement  and  ooonter- 
statement,  argument  and  counter-argument^  following  <me  anoth«' 
in  rapid  and  somewhat  bewildering  sacoession ;  so  that  it  is  not 
surprising  to  find  the  Commissioners  unanimouslj  confessing  that 
from  the  commencement  of  the  inquiry  thej  had  been  *'{Mt>- 
foimdlj  impressed  with  the  extreme  ccHnpIezitj  of  the  questions 
submitted  for  their  consideration. "  *  In  the  Second  and  Third  Parts 
of  the  Report,  each  signed  bj  six  memben,  and  in  the  Notes 
appended  to  them,  we  get  to  know  more  cleaiij  the  o|Hnions  of 
the  GommisBioners,  the  grounds  on  which  they  rest  theni,  and 
likewise  the  remedies  which  thej  recommend* 

In  now  attempting  to  bring  before  you,  within  the  brief  space 
of  time  at  my  command,  the  more  salient  points  of  the  Report,  I 
do  not  intend  to  present  any  analysis  of  the  eridenoe.  It  is 
extremely  conflicting,  and  is  occupied  to  a  large  extent  with 
matters  not  of  fact  but  of  opinion.  It  is  neoeasary,  therefore, 
that  it  be  considered  with  reference  to  the  knowledge,  capacity, 
and  experience  of  the  various  witnesses,  and,  because  of  this,  every 
one  who  would  form  an  independent  judgment  must  read  and 
digest  it  for  himself.  I  think  that  for  this  reason,  and  also  because 
of  the  very  involved  nature  of  the  subject,  I  shall  best  be  of 
service  to  you,  as  practical  men,  by  going  at  once  to  the  evils  and 
inconveniences  complained  of,  and  to  the  recommendationB  made 
for  their  amelioration. 

We  find,  then,  that  the  only  evils  and  inconveniences  which  the 
Commissioners  have  unanimously  agreed  to  regard  as  proved  aref — 

Firti^  The  inconvenience  and  burden  to  which  the  commerce 
is  subject^  between  countries  using  gold  and  silver,  owing 
to  the  fluctuations  in  the  relative  value  of  these  metals ; 
and, 

*  Final  Report  on  Gold  and  Silver,  Part  I.,  &  5. 
t  Report  on  Gold  and  Silver,  Part  XL,  ■.  106. 
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Secondy  The  difficulties  in  which  the  Indian  Government  is 

involyed,  owing,  not  only  to  the  fluctuations  in  the  relative 

value  of  the  metals  forming  the  standard  in  this  country 

and,  in  the  Indian  Empire  respectively,  but  also  to  the  fall 

which  has  taken  place  in  the  gold  price  of  silver,  as  well  as 

the  uncertainty  and  apprehension  due  to  the  impossibility 

of  forecasting  the  future  position  of  that  metal,  and  the 

extent  to  which  its  gold  price  may  yet  fall. 

As  regards  the  first  of  these  inconveniences,  it  is  only  necessary 

for  me  to  say,  before  an  audience  such  as  this,  that  fluctuations  of 

the  kind  referred  to  belong  to  the  ordinary  common-place  experience 

of  merchants.     They  form,  no  doubt,  a  troublesome  incident  in 

commerce;  but  one  which  is  perfectly  well  understood;  and  now 

that  the  great  centres  of  wealth  and  population  are  connected  by 

the  telegraph  it  has  even  less  importance  than  it  formerly  possessed. 

I  do  not  think  I  should  be  justified,  therefore,  in  taking  up  your 

time  with  any  remarks  explanatory  of  this  subject. 

As  regards  the  second,  the  case  is  diflerent.  An  actual  fall  of 
25  to  30  per  cent,  in  the  value  in  gold  of  the  standard  metal  of 
India,  and  the  uncertainty  that  attends  the  future,  are  matters  of 
serious  moment  to  the  Government  of  India,  and  have  naturally 
created  much  anxiety.  It  is  easy,  however,  to  exaggerate ;  and  it 
will,  therefore,  be  well  to  endeavour  to  reduce  to  figures  the 
measure  of  their  importance. 

The  case  of  the  Crovemment  of  India  has  been  forcibly  put  in  a 
despatch  addressed  by  the  Viceroy  and  other  high  officials  to  the 
Secretary  of  State  for  India,  of  dato  4th  September,  1886.  From 
it,  from  the  financial  accounts  submitted  annually  to  Parliament, 
and  from  other  authentic  documents,  the  following  facts  have  been 
taken  for  the  purpose  of  arriving  approximately  at  the  extent,  as 
well  as  the  nature,  of  the  evil  complained  of — that  evil  being  the 
loss  occasioned  to  the  Indian  Exchequer  from  a  certain  portion  of 
the  disbursements  being  made  in  England  in  gold,  while  the 
revenue  is  received  in  silver.  Taking  the  figures  of  the  last  three 
years,  the  following  summary  shows  the  net  expenditure  of  the 
Indian  Government  in  England,  and  the  loss  on  exchange  charged 
on  the  Indian  revenues  of  these  years : — 

1886-7.  1887-8.  18889. 

SterUng,  £14,172,208  £15,216,200  £15,028,700 

Exchange,       *  Rx.  5,329,712        Rx.  6,390,800        Rx.  6,312,100 

*  Rx.  meaiiB  tens  of  Ropees. 
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If  the  gold  Tftlne  ca  tlie  mpee  shook!  oontmue  to  &U,  evexr 
dnc^  of  one  pensT  per  mpee  voojd,  upon  £15,000,000,  be  equal  to 
aKxii  Rx.  lj»J.C^X(  of  additioDal  exchange. 

The  particular  items  vhich  make  up  the  som  of  the  ezpendituie 
in  Englaxfd.  aini  crease  the  neoessitj  for  these  steriing  remittances, 
may  be  conreni^idr  gTx>iiped  thus.    I  take  the  figures  of  1 888-89 : — 


Intcffvsx  Aad  MjAi^enext  of  Debt,  exdnding  Raihrmys,  £2,620,800 

Ruhray  R<rvanc  Aococst,    .....  5,615,300 

CiTil  Aduinistntiosu 220,900 

India  O^vY. 199,200 

Army  cdecdxY — Hooae  Oiwges  of  Britidi  Foroei  in  ImUa, 

Tnaispc«t&.  Itc.«             .....  953,200 

Stores.             .......  1,327,400 

rcriocih. 559,000 

Xv\n-e3eictiT^  Ch»r^^            .....  3,532,900 

£15,028,700 


The  Indiiin  Government  oompiain,  then,  of  the  provision  for 
exohaiu??  of  Rx.  6,i\X\0«X\  more  or  less,  required  from  their 
rerenuciSs  in  order  to  their  meeting  engagements  to  the  above 
amount  in  Er.^iAnd :  and  they  also  complain  of  the  great  unoer- 
taintv  which  is  introduced  into  their  estimates  because  of  the 
fiuctuations  in  the  rate  of  exchange.  In  the  despatch  just  re- 
fen\xi  t<\  the  pi^sition  is  declai^  to  be  **^  intolerable,'*  and  what  is 
stat<xl  to  Iv  **  e^'^^ntial  in  the  interest  of  the  finances  of  British 
India  is  the  esiaMishment  of  stability  of  value  of  gold  and  silver, 
and  the  removal  of  the  danger  which  hangs  over  the  silver  market 
from  the  existence  of  large  quantities  of  over-valued  silver  money  id 
the  currencies  of  FrAnvx\  the  United  Slates,  and  other  countries." 
This,  aoconiicg  to  the  despatch,  is  to  be  accomplished  by  the 
adoption  of  bimetallism  on  the  principle  of  fixing  a  ratio  "  not 
lower  tlian  the  average  market  ratio  of  recent  years,  and  not 
higher  than  the  former  French  ratio  of  151  to  1," 

That  such  a  dospkatch  should  have  been  written  in  reply  to  one 
proceeiiing  from  the  Loixls*  Commissioners  at  home,  in  which  they 
had  stated  their  opinion  *'  that  the  question  of  the  possibility  of 
maintaining  a  fixed  ratio  between  gold  and  silver  is  one  of  the 
most  disputable  and  disputed  points  in  economic  science ; "  and 
had  quoted,  with  apparent  approval,  the  declaration  recorded  by 
the  representatives  of  Her  Majesty's  Government  at  the  Inter- 
national Monetary  Conference  of  1S7S,  that  "the  establishment 
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of  a  fixed  ratio  between  gold  and  silver  is  utterly  impracticable ; " 
is  a  very  remarkable  incident  in  the  bi-metallism  controversy.  If 
this  "  utterly  impracticable  "  stability  between  the  value  of  gold 
and  silver  be,  indeed,  "essential  to  the  finances  of  India,"  these  are 
truly  in  a  perilous  condition  ;  but  before  accepting  the  statement 
literally,  let  us  see  what  is  to  be  learnt  from  the  accounts. 

I  find,  on  examining  them,  that  three  of  the  items  of  the 
expenditure  of  1888*89,  representing  nearly  two-thirds  of  the 
whole  £15,028,700,  are  composed  of: — 

Interest, £2,620,800 

Railway  Revenne  Account,                           •        5,615,300 
Stores, 1,327,400 


£9,563,500 


The  item,  £1,327,400  for  stores,  must  for  our  present  purpose 
be  struck  off,  because  the  exchange  on  this  item  forms  simply  a 
part  of  the  price  of  the  stores,  and  was  known  to  be  so  at  the  time 
the  stores  were  bought.  The  proportion  of  the  Rx.  6,000,000  of 
exchange  attaching  to  this  item  may  be  taken  to  be  Rx.  570,000. 

The  Bail  way  Revenue  Account,  £5,615,300,  represents  the 
interest  and  dividends  payable  in  England  on  capital  borrowed 
there  for  the  formation  of  railways  in  India.  It  is,  therefore,  an 
item  distinct  from  the  ordinary  taxation  of  the  country,  and  the 
exchange  on  the  remittance  forms  a  proper  charge  on  the  revenue 
of  the  railways.  Prior  to  1881  the  railway  system  of  India  was 
carried  on  at  an  annual  loss  to  the  Government,  but  since  that 
year  there  has  been  a  profit  varying  in  amount  as  follows  : — * 


Profit. 

Profit. 

1881-2, 

Rx.  1,110,087. 

1885-6, 

Rx.    855,700. 

1882-3, 

„       491,524. 

1886-7, 

„       799,000. 

1883-4, 

„    1,163,414. 

1887-8. 

„       114,000. 

1884-5, 

„    1,164,241. 

1888-9, 

„      244,000. 

This  profit,  whatever  it  may  amount  to,  is,  of  course,  liable  for 
the  loss  by  exchange.  At  the  present  time  it  falls  far  short  of 
meeting  this,  but,  as  will  presently  appear,  there  are  reasons  for 
believing  that  an  immediate  and  important  improvement  in  this 
respect  may  be  counted  on.     In  the  latest  Govemmentt  Financial 

*  See  Burdett's  Intelligence,  1886,  vol.  4,  p.  43 ;  also  East  India  Financial 
Statement,  1888-9,  p.  58. 
t  East  India  Financial  Report,  1888-9,  p.  59. 
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Report  the  falling  off  in  the  net  railway  reouns  of  the  last  two 
years  is  explained  by  the  dead-weight  cl  new  lines  in  actiye 
construction  on  which  interest  is  paid,  althon^  as  yet  hardly 
earning  any  money.  It  is  added  that  '*  meantime  the  earnings 
taken  by  themselves  show  fairly  steady  progreBs,  and  we  may, 
therefore,  reasonably  look  for  early  relief  from  a  very  laj^  part  of 
the  present  burden  of  &x.  2,1£I0,000  imposed  upon  us  by  our  raO- 
way  accounts.'^*  The  Report  expressly  states  that  *'  we  are  at  an 
unfavourable  point  in  our  railway  finance,"  and  there  appears 
ihorofore  good  reason  to  expect  that  the  deficiency  now  shown  in 
the  accounts  will  almost  immediately  be  hugely  reduced. 

The  third  item,  £2,620,800  for  interest,  may,  like  the  last, 
bo  ox{K>cted  to  undergo  some  reduction  in  the  immediate  future. 
One  of  the  consequences  of  the  fall  in  gold  prices  in  the  United 
Kingdom  has  been  an  unprecedented  demand  for  sterling  securities 
of  tho  best  class,  with  a  consequent  lowering  of  the  rate  of  interest 
paiil  on  such  securities.  In  the  benefits  of  this  movement  the 
liuUan  Government  have  had  a  full  share,  and  in  October  last  the 
Fiuauoo  Minister  was  able  to  pay  off  the  4  per  cent,  loans  (which 
at  that  time  represented  the  mass  of  the  Indian  Government 
Htt*rH»\«  debt),  by  an  issue  of  a  corresponding  amount  of  3J  per 
oouts  Htook,  whereby  a  saving  of  interest  will  arise  in  the  current 
voar  of  X*2G6,310.  It  is  highly  probable  that  additional  economies 
in  it\tcrost  will  bo  practicable  in  future  loans,  seeing  that  the  3 
por  iM>nt«,  havo  lKH>n  dealt  in  at  99,  and  that  the  3|  per  cents,  now 
»oU  at.  lOv^  Thus  it  appears  that  under  this  item,  also,  it  may 
bo  antioipitoil  that  even  if  the  exchange  should  fall  below  the 
pn^Ho^\t  \\ci\\\\^  thoi»  are  counterbalancing  advantages  within  view 
whioh  will  in  all  pn>babiUty  neutralise  the  loss. 

Tho  nnnaining  items  sum  up  to  £5,465,200.  They  are  chiefly 
nunlo  \ip  of  civil  and  military  charges  which,  although  all  subject 
to  n\otbtioation  ovontually,  may  not,  in  the  immediate  future,  admit 
of  mbiotion.  If  this  l>e  so,  every  further  fall  of  one  penny  per 
T\\\M^^  will  roprt^sont  a  diarge  on  the  Revenues  of  India,  in  respect 
of  tlna  gwup  of  itoms,  of  about  Rx.  500,000,  or,  say,  £350,000. 

Thoiv  i«  yot  another  counterbalancing  consideration  which  must 
bo  meutiouoil,  altliough  I  ha%^  not  the  means  of  accurately 
stating  in  money  tlic  measure  of  its  importance.  When  Rx. 
6,000,000  are  represontod  as  being  the  loss  sustained  by  the  Indian 
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Govemment  by  exchange,  no  allowance  is  made  for  the  fact  that 
all  the  loans  contracted  in  £ngland  since  the  value  of  the  rupee 
fell  below  2s.  have  experienced  an  advantage  on  the  outward 
remittance  corresponding  to  the  disadvantage  complained  of  on 
the  homeward  remittance.  For  example,  the  total  Oovemment 
debt  in  England  bearing  interest  was — 

On  30th  September,  1880, £68,852,916 

Do.,  1888, 94,061,787 

Increase, £26,208,871 

This  sum  was  remitted  to  India  at  various  rates  of  exchange, 
beginning  at  an  average  of  1&  7'95d.  in  1881,  and  descending  to 
an  average  of  Is.  4*89d.  in  1888,  the  general  average  for  the  period 
being  approximately,  Is.  6'75d.  per  rupee,  or  equal  to  a  profit,  so 
called,  on  exchange  of  about  Bx.  7,500,000.  The  same  principle 
may  be  applied  to  loans  and  advances  on  account  of  the  railways, 
whereby  this  sum  would  be  largely  increased. 

I  have  no  desire  to  present  the  position  of  India  in  a  light  too 
favourable,  but,  on  the  contrary,  should  prefer  to  deal  simply  with 
the  facts  as  they  appear.  But,  at  the  same  time,  it  is  only  right  to 
state  that  the  '^  evils  and  inconveniences  "  to  which  attention  has 
been  called  are  by  no  means  those  of  a  decaying  country.  The 
mischievous  consequences  to  the  industrial  interests  anticipated 
from  the  fall  in  silver  have  not  been  realised.  Capital  has  not 
been  withheld  from  India  by  England.  Trade  has  not  fallen 
away.  The  very  opposite  of  these  expectations  has  come  to  pass. 
The  Honourable  Mr.  Steel,  speaking  before  the  Governor-Qeneral 
and  Council  on  27th  January,  1888,  stated  that  '<  We  have  much 
reason  to  look  forward  with  hope  to  the  future.  Agriculture,  the 
great  stand-by  of  the  Empire,  is  flourishing  as  it  never  flourished 
before.  The  manufacturing  interests  are  prospering  and  developing, 
to  the  great  benefit  of  the  country.  Trade  is  growing  in  magnitude. 
Communications  are  being  rapidly  improved.  Our  debt,  although 
large,  is  amply  covered  by  the  value  of  State  property."  * 

The  result  of  our  inquiry  into  the  accounts  and  financial  reports 
of  the  (Government  points,  then,  strongly  to  the  opinion  that 
the  facts  of  1888-9  do  not  justify  the  anxious  apprehensions  of 
September,  1886.  Difficulties  are  the  opportunities  of  capable 
men ;  and  the  very  capable  rulers  of  India,  having  shown  them- 

*  Financial  Stotement,  1888-9,  p.  22. 
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selves  equal  to  oyercoming  the  strain  of  the  last  few  years,  have 
now  the  prospect  of  seeing  its  severity  relaxed.  Even  if  exchange 
should  fall  lower  than  it  now  is,  there  will  be  compensation  in 
diminished  interest  and  increased  railway  returns;  and,  what  is 
of  even  greater  importance,  the  country  itself  is  in  the  enjoyment 
of  extraordinary  prosperity,  and  so,  in  cajse  of  need,  may  be  expected 
to  present  an  excellent  and  improving  subject  for  the  operations  of 
the  Minister  of  Finance. 

This,  then,  is  the  case,  as  it  appears  to  me,  for  the  evils  and 
inconveniences  which  the  Royal  Commissioners  regard  as  proved, 
and  now  let  us  see  what  their  proposals  are  for  counteracting  them. 

The  general  object  which  it  is  thought  desirable  to  attain  is  an 
extension  of  the  use  of  silver,  whereby  its  old  value  in  relation  to 
gold  may  be,  in  whole  or  in  part,  recovered.  But  the  only  recom- 
mendations on  which  they  agree  with  unanimity  are — 

Firstf  The  repeal  of  the  duty  on  silver  plate. 

This  is  a  proposition  which  is  hardly  within  the  region  of 
dispute,  the  only  difficulty  in  the  way  of  its  being  effected  being, 
it  is  understood,  the  arrangement  of  the  drawback  on  the  plate  in 
manufacturers'  hands.  On  the  other  hand,  it  is  a  suggestion  of  no 
great  importance  in  its  bearing  on  the  question  under  discussion. 

Second,  The  issue  of  small  notes  based  upon  silver,  which,  it  is 
considered,  might  become  substitutes  for  half-sovereigns, 
and,  also,  as  twenty-shilling  notes,  might,  it  is  said,  be  put 
in  circulation  without  any  alteration  of  the  law  of  l^al 
tender.* 

This  proposal  is  dissented  from  by  two  of  the  Commissioners, 
and  it  has  not  been  made  clear  how  the  legal  tender  of  silver  itself 
could  continue  to  be  restricted  to  forty  shillings,  without  a  corres- 
ponding limitation  being  imposed  on  notes  intended  to  be  based 
on  that  metal  It  is  unnecessary,  however,  to  discuss  this  question 
in  the  present  connection,  because  it  is  not  supposed  that  the 
recommendation  could,  if  adopted,  have  any  but  a  trifling  or 
transitory  influence. 

These  being  the  only  suggestions  in  regard  to  which  the  Com- 
missioners (with  the  exception  above  stated)  are  agreed,  and  no 
expectation  being  entertained  that  their  adoption  would  have  any 
material  or  permanent  influence  on  the  course  of  prices  or  on  the 
relative  values  of  gold  and  silver,  it  appears  that  the  second  Royal 

*  Report  on  Gold  and  Silver,  Part  I.,  s.  173. 
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Commission,  like  the  first,  have  failed  to  agree,  eyen  by  a  majority, 
to  recommend  Groyemment  or  Parliamentary  interference  in  any 
important  form.  This,  no  doubt,  is  so,  looking  to  the  Commission 
as  a  whole,  but  there  is  a  section  composed  of  six  Members  who 
are  by  no  means  satisfied  with  a  result  so  futile.  They,  while 
concurring  with  their  colleagues  so  far  as  they  go,  record  their 
conyiction  that  the  grayity  of  the  eyils  has  been  much  under- 
estimated    They  contend — 

(a)  That  the  eyils  arising  from  fluctuations  in  the  relatiye 
yalue  of  the  two  metals — 

(1)  Hamper  the  course  of  trade  between  countries  using 

gold  and  silyer: 

(2)  Stimulate  abnormally  the  trade  between  silyer-using 

countries  to  the  prejudice  of  gold-using  countries : 
(3) 'Discourage  the  inyestment  of  capital  in,  and  conse- 
quently   retard    the    deyelopment     of    silyer-using 
countries. 

(6)  That  there  are  evils  arising  from  the  progressiye  and 
continuous  fall  in  the  gold  price  of  silver,  which,  by  its 
effects  on  the  exchange  between  gold-  and  silver-using 
countries,  places  the  producers  and  merchants  in  the  former 
country  at  a  disadvantage  as  compared  with  those  in  the 
latter. 

(c)  That  there  are  evils  arising  from  a  fall  in  gold  prices  of 

commodities,  so  far  as  such  fall  is  due  to  monetary  causes* 

(d)  That  there  are  special  evils  which  affect  India.* 

They  further  maintain  that  most  of  the  evils  which  they  describe 
would  be  removed  by  the  adoption,  "  over  a  sufficiently  large 
area,"  of  International  Bi-metallism,t  and,  although  this  opinion 
has  failed  to  receive  the  support  of  a  majority  of  the  Commis- 
sioners, I  must,  on  account  of  the  large  amount  of  attention  that 
has  been  attracted  to  it,  ask  you  to  consider  with  me  the  practical 
bearing  which  its  adoption  would  have  on  the  monetary  arrange- 
ments of  the  United  Kingdom. 

The  features  of  the  £i-metallic  system  which  are  represented  to 
be  essential  are — 


*  Report  on  Gold  and  Silver,  Part  III.,  s.  4. 
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Firsts  Free  coinage  of  both  metals  into  legal  tender  money; 
and 

Second,  The  fixing  of  a  ratio  at  which  the  coins  of  either  metal 
shall  be  available  for  the  payment  of  all  debt  at  the  option 
of  the  debtor.* 

"  The  particular  ratio  to  be  adopted  is  not,"  in  the  opinion  of 
the  six  Commissioners,  "  a  necessary  preliminary  to  the  opening 
of  the  negotiations  ;"t  but  once  fixed  it  is  not  to  be  altered. 
There  is  some  indefiniteness  in  regard  to  the  countries  that  would 
require  to  join  in  the  agreement  in  order  to  its  becoming  success- 
ful, but  it  is  stated  "  that  the  chief  commercial  nations  of  the 
world,  such  as  the  United  States,  Germany,  and  the  states 
forming  the  Latin  Union  should,  in  the  first  place,  be  consulted 
as  to  their  readiness  to  join  with  the  United  Kingdom  in  a 
Conference,  at  which  India  and  any  of  the  British  Colonies  which 
may  desire  to  attend  should  be  represented,  with  a  view  to  arrive 
at  a  common  agreement  on  the  basis  above  indicated." 

The  adoption  of  £i-metallism  in  the  manner  already  described 
having  been  objected  to  by  the  other  six  Commissioners,  on  the 
ground  that  ''the  change  proposed  was  tremendous,"  and  that 
"its  very  novelty  would  excite  apprehensions  which  might  not  be 
without  danger,"  it  is  answered  "that  the  system  of  currency 
which  we  now  recommend  was  in  existence  in  other  countries  for 
many  years  before  1873,  and  its  effects  practically  extended  to  all 
the  commercial  countries  of  the  world.  We  are  not  aware  that  so 
long  as  it  was  maintained  in  its  integrity  any  evil  results  ensued. 
The  only  novelty  in  our  proposal  is  that  the  United  Kingdom 
should  join  with  other  nations,  specified  below  in  Section  35,  in 
re-establishing  a  bi-raetallic  system.  We  are,  therefore,  unable  to 
understand  how,  in  view  of  the  experience  of  the  past^  any  ground 
of  serious  apprehension  can  exist."  X 

Now  there  is  no  doubt  that  there  is  much  to  be  learnt  on  this 
subject  from  the  experience  of  the  past.  We  know,  for  example, 
that  various  nations,  acting  independently,  have  at  different  times 
attempted  to  base  their  currency  on  the  bi-metallism  principle;  have 
fixed  the  ratio  between  the  two  metals  at  what  appeared  to  them 
to  be  suitable;  and  in  some  cases,  as  in  our  own  in  past  centuries, 
have  altered  the  ratio  when  change  in  the  market  value  seemed  to 
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require  it.  The  expeiienoe  of  Fmnoe  in  tlus  matter  will  best 
repay  examination,  for,  besides  being  the  most  recent  in  point  of 
time,  the  &ct8  relating  to  It  have  been  well  ascertained,  and  the 
nation,  of  coarse,  stands  in  the  first  rank  in  point  of  wealth  and 
power.  Her  experience,  then,  tells  us  that  *'in  1803  the  double 
standard,  with  a  ratio  of  15i  to  1,  was  definitively  adopted,  and  in 
1865  the  formation  of  the  lAtin  Union,  ultimately  consisting  of 
France,  Italy,  Belgium,  Switzerland,  and  Greece,  extended  and 
confirmed  it"  * 

Under  this  system  let  us  now  see  from  the  coinage  returns  of 
France  what  were  the  movements  of  the  two  metals  in  that 
country.  We  have  these  from  1816  to  1880,f  covering  two 
distinctive  periods,  sufficiently  prolonged  to  show  how  far  the 
adoption  of  a  fixed  ratio  operates  as  a  controlling  influence  when 
it  is  at  variance  with  the  market  value.  The  true  market  ratio, 
according  to  the  elaborate  tables  of  Dr.  Soetbeer,^  of  silver  to 
gold,  on  the  average  of  the  years  1821-50,  was  15-79,  being 
*29  above  the  French  l^al  ratio  of  15*50,— equal  to  a  difference 
of  1*87  per  cent,  whereby  the  market  value  of  silver  was  below 
the  legal  value.  On  the  other  hand,  in  the  years  1851-70  the 
true  market  ratio  averaged  15*41,  being  *09  below  the  legal  ratio, 
— equal  to  a  difierence  of  '58  per  cent.,  whereby  the  market  value 
of  gold  was  below  the  legal  value.  In  the  first  period,  embracing 
thirty  years,  France  coined  £18,148,000  of  gold  as  against 
£127,636,000  of  silver,  the  gold  being  only  12^  percent  of  the 
whola  In  the  second  period,  embracing  twenty  years,  France 
coined  £257,443,000  of  gold  as  against  £28,377,000  of  silver,  gold 
being  no  less  than  90  per  cent  of  the  whole.  The  movement  of 
the  metals  was  thus  plainly  not  regulated  by  the  bi-metallic  law, 
which  was  in  force  during  both  periods,  but  by  the  Gresham  law, 
according  to  which  the  less  valuable  displaces  the  more  valuable 
metal;  and  it  is  because  this  is  so  that  every  nation  in  its  turn 
which,  acting  independently  and  alone,  has  attempted  to  base  its 
standard  on  the  bi-metallism  principle,  has  been  compelled,  sooner  or 
later,  to  modify  the  ratio  or  abandon  the  principle. 

But  the  new  principle  which  is  to  remedy  the  defect  inherent 
in  isolated  national  action  is  that  of  Union,  for  bi-metallic  purposes, 


*Sir  Louis  Mallet's  Note,  p.  107. 
t  Report  on  Gold  and  Silver,  Part  I.,  s.  124. 

t  See  the  translation  printed  in  the  Appendix  to  the  Final  Report  on  (ioM 
and  SUver,  p.  162. 
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among  the  leading  nations  of  the  world.  This  principle  has  found 
partial  illustration  in  the  Latin  Unions  and  it  is  interesting  to 
ascertain  how  far  their  experience  throws  new  light  upon  the 
subject.  What  was  to  be  expected  from  the  experience  of 
individual  nations  acting  independently  was,  that  as  long  as  the 
adopted  ratio  was  fairly  expressive  of  the  market  values  of  the 
metals,  no  important  consequence  would  ensue.  If  a  serious 
divergence  of  values  should  happen  to  take  place,  caused  by  an 
increased  abundance  of  the  more  highly-prized  metal — gold — the 
nations  of  the  Union  would  make  no  objection  to  the  consequent 
substitution  of  gold  for  silver.  If  the  tide  should  turn,  and 
threaten  to  deplete  the  newly-made  stocks  of  gold,  they  would 
then  have  to  decide  between  parting  with  their  gold  in  exchange 
for  silver,  or  suspending  the  regulations  of  the  convention.  These 
circumstances  having  actually  arisen,  the  nations  of  the  Union 
found  themselves  powerless  to  uphold  the  conventional  ratio,  and 
so  elected  to  suspend  the  obligation  to  continue  the  coinage  of 
silver.  As  Professor  Sidgwick,  a  quasi  bi-metallist,  has  told  us, 
that  the  difference  between  the  ratio  and  the  market  values  must 
not  be  "  too  great  or  too  prolonged,"^  and  the  learned  professor's 
opinion  was  completely  justified  by  the  experience  of  the  Latin 
Union. 

Still  the  six  bi-metallist  Commissioners,  more  confident  than 
Professor  Sidgwick,  are  by  no  means  prepared  to  surrender  their 
case.  They  think  to  surmount  the  difficulty  experienced  by  France 
acting  alone,  and  by  the  five  nations  acting  in  concert,  by  simply 
enlarging  the  scope  of  Union.  If  all  the  world  could  be  got  to 
join  it,  then  the  difficulty,  in  their  opinion,  would  undoubtedly 
disappear.  If  even  "  a  sufficiently  large  area ''  would  join  it,  the 
difficulty,  for  all  practical  purposes,  would  also  disappear.  To  both 
of  which  propositions  I  must  oppose  a  direct  negative,  and  that  for 
the  following  reasons : — 

In  the  First  place,  the  introduction  of  the  United  Kingdom  into 
an  enlarged  Latin  Union  would  be  a  ''  novelty,"  not  only  as  being 
the  admission  of  a  new  and  important  member,  but  in  respect 
that,  unlike  any  of  the  members  of  the  former  Union,  she  would 
hQ  facile  princeps  the  great  creditor  member. 

Secondly,  The  United  Kingdom  would  be  the  solitary  member 
representative  of  the  gold  interest,  pure  and  simple,  all  the  other 

♦  Fortnightly  Review,  October,  1886. 
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nations  being  holders  of  silrer  in  excess  of  their  wants,  while  at 
the  same  time  ther,  like  eTery  other  ciyilised  nation,  are  imbued 
with  a  decided  partiality  for  gold. 

Thirdly^  It  being  one  of  the  essential  conditions  of  the  Union 
that  the  debtor  ma j  pay  his  debt  in  the  form  of  legal  money  most 
convenient  to  himself  it  is  contrary  to  reason  and  experience  to 
suppose  that  the  debtor  nations  would  not  pay  their  debts  in  silver, 
of  which  they  have  too  much,  instfad  of  in  gold,  which  they 
desire  to  retain. 

Fourthly^  While,  as  r^aids  our  foreign  transactions,  the 
effect  of  joining  the  Bi-metallic  Union  would  thus  be  to  put  a  stop 
to  our  customary  supplies  of  gold  from  abroad,  the  demand  on  the 
home  banks  for  gold  would  continue  and  increase.  If  a  bank  at 
home,  rdying  on  its  legal  ri^t  to  pay  in  silver,  were  to  decline  to 
pay  out  gold  when  demanded,  this,  according  to  all  ei^rienoe, 
would  be  the  most  effective  stimulus  for  creating  an  abnormal 
demand  for  gold,  and  would  at  onoe  send  it  to  a  premium  on  its 
conventional  value.  Gold  would  then  cease  to  be  taken  to  the 
banks;  hoarding  of  gold  would  become  general;  banking,  as  now 
understood  and  practised,  would  be  at  an  end,  and  with  it  the 
supremacy  of  Great  Britain  as  the  financial  centre  of  the  nations. 

Fifihly^  The  inevitable  consequence  of  this  countiy  joining  the 
Bi-metallic  Union  would  thus  be  that,  socmer  or  later,  and  probably 
without  much  delay,  our  monetary  system,  while  in  name  bi- 
metallic, would  become  in  fact  mono-metallic  on  the  baas  of  silver, 
and  we  should  illustrate  on  a  grand  scale  the  nnfeLiHTig  action  of 
the  Gresham  law. 

SixMy^  This  movement  would  not  be  confined  in  its  influence 
to  the  United  Kingdom.  The  practical  meaning  of  gold  being  at 
a  premium,  in  the  circumstances  described,  is  that  it  has  become 
more  valuable  as  merchandise  than  it  is  as  money,  and,  thereupon, 
it  would  be  reserved  for  use  as  a  sort  of  monetaxy  merchandise. 
The  demonetisation  of  gold  would  thus  follow  upon  the  forced 
rehabilitation  of  silver,  and  one  of  the  chief  purposes  of  the 
bi-metallistB — ^namely,  the  raising  of  prices  generally  by  increasing 
the'effective  supply  of  legal  money,  would  be  defeated. 

SevewUiiy,  The  idea  of  a  £i-metallic  Union  presupposes  the 
existence  of  fairly  similar  conditions  and  aims  on  the  part  of  its 
mem^bers.  It  has  been  shown,  for  instance,  to  be  a  fatal  objection 
to  the  stabilitv  of  the  sv6t.era  that  one  of  the  members  should  be 
laigely  and  permanently  the  creditor  of  the  others ;  but  this  if 
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the  only  incongruity  that  would  be  developed  by  a  Union  such  as 
is  proposed.  There  are  nations  with  banks  and  nations  without 
banks.  In  this  country  we  have  slowly  created  a  banking  system 
of  high  credit  and  security,  and  have  brought  its  services  home  to 
almost  every  household.  By  this  means  we  have  reached  the  point 
at  which  the  practice  of  hoarding  has  almost  ceased  to  exist.  Our 
gold,  apart  from  what  is  required  for  the  arts  and  manufactures,  is 
in  full  circulation  as  money,  and  the  reserves  of  gold  money  are 
readily  accessible  to  our  creditors  whether  home  or  foreign.  In  a 
hoarding  country,  on  the  other  hand — such,  for  example,  as  India — 
banking,  in  so  far  as  it  exists  at  all,  is  an  exotic,  and  the  precious 
metals,  instead  of  being  gathered  into  the  banks  and  made 
serviceable  as  part  of  the  machinery  of  commerce,  disappear  in 
quite  extraordinary  quantities.  They  are  to  a  large  extent 
hoarded,  and  pass  out  of  use  as  completely  as  if  they  had  been 
returned  to  the  earth  from  which  they  came.  From  1850  till 
1888,^  the  net  imports  of  silver  into  India  averaged  more  than 
£7,000,000  per  annum,  making  an  aggregate  in  thirty-eight  years 
of  £268,000,000.  In  the  last  eight  years  (1881  till  1 888)  the  net 
imports  into  India  of  silver  were  £54,000,000,  and  of  gold  no 
less  than  £31,000,000. 

These  figures  enable  us  to  form  some  idea  of  the  absorbing 
power  of  India,  a  power  which  is  by  no  means  directed  only  to  the 
standard  metal,  silver,  but  is  ready  to  be  applied  equally  to  gold. 
Suppose,  then,  that  alongside  of  our  great  dependency  there  were 
created  a  market  where  silver  could  be  exchanged  for  gold  at  a 
fixed  and  favourable  price,  in  unlimited  quantity,  would  not  the 
astute  Indian  merchants  avail  themselves  of  it  ?  Would  *  not  a 
hoarding,  debtor  nation  prefer  the  more  valuable  and  Diore  easily 
hoarded  metal  1  and  would  not  the  Bi-metallic  Union  thus  become 
a  huge  international  machine  for  facilitating  the  transference  of 
gold  from  the  creditor  to  the  debtor  nations,  some  of  the  greatest 
of  which  are  without  any  effective  system  of  banking,  and  in 
whose  hands,  therefore,  the  gold  would  cease  to  perform  any 
useful  function  whatsoever. 

Lastly,  In  these  objections  to  the  adoption  of  Bi-metallism  I 
have  not  assumed  that  any  further  depreciation  of  silver  is  in 
store  for  us,  nor  that  the  ratio  adopted  by  the  Union  would  be 
materially  different  from  the  present  market  values.     Were  these 
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contingencies,  or  either  of  them,  to  \)e  resLVwed,  the  procefw  of 
substituting  sihrer  for  gold  in  the  United  Kingdom  would  be 
immenselj  accelerated,  and  the  tendencf  to  hoarding  gold  inten- 
sified, while  the  effect  at  the  mine^  would  necessarily  be  (to 
stimulate  the  production  of  silver  ami  to  discourage  the  production 
of  gold  From  what  has  been  a^id^  I  think  it  will  }je  a/imitted  tliHi 
there  is  room  for  considerable  6un>rise  that  the  bi-ntetSL^^i^^t  memlier» 
of  the  Commission  should  hare  reported  that  thef  were  *^  unable  to 
understand  how.  in  riew  of  the  experience  of  ti^e  f/^t.  anj  gr^/und 
for  serious  apprehecsoa  sh^Told  exist ''  in  regard  to  our  />ii.ii;g  the 
Bi-metallic  ConTentioax.  I  submit  ti^at  there  are  grouz^  f</r  tiie 
grsTest  aj^irdiecsioa.  tiat  we,  by  joijaiig  tiie  UnvjUj  would  not 
onlj  be  quick] r  deiiudwi  of  xLe  goli  Tre  f>otibe£^  out  would  be 
rendered  impotci  to  Twrrrer  it.  hexs^uy^  we  ^lioiud  have  surrt- i:^er(>d 
ihe  vast  cuaams  we  dow  hold  over  txie  gold  of  ouier  oountrleg,  ijQ 
re^>ec%  of  adTaDoes  and  ioaitt  m&d€;  for  repaT-m^i;!  speclilci-jy  iu 
that  nketal 

The  ooncJiidon,  Lhtsa,  ^'>  wiidi  I  trust  I  Ltve  led  y^^u,  a©  I 
oertaiiJT  itar*:  brciurixt  mrtelL  if  tbat.  »Llle  a  Bi  xneiaU^  Uiuon 
Eudi  as  is  prapobfed  iLigirL  to  cjunt/ries  oppr<w*tra  wr.i.  vver-vulutrd 
stocks  of  Bi]T€r.  pvor^  vo  'tj*:  a  hijcl-'J  conveiittut  axid  adraiiUkgeous 
machine  for  traiiBuiuiiiiy  tillv^!  in'^v  ;^'.»i'i.  aiid  uLiui.  in  t»i*e  llrst 
piaee  ai  leasi.  be  soi  importuiit  beueiit  to  tbeiD,  it  wou*!.  iu  tut 
United  Krngdom.  trroducfe  a  m'^uetar}*  aud  liiiauciul  rev^luL^au 
which  ve  a»-t;  nyt  tatlied  upju  to  uiiot'^rv.  'J'lif  "eviib  aiici 
XDetrnvenieucefc  *'  conjpiuiued  of  bt^ui  to  ujc  of  extrenjeiv  bmaxl 
aoBonni  campared  wi:i.  it  Tue  de}>re£>£>iou  of  tra'-it  ifc  Ufgiiiuiii*: 
to  pass  awaj,  and  tut  iiiautiT.riefc  of  Lue  coutitry  are  iiiovin^'  ol  ai 


a  lower  rau^?  of  i»ri(;et,  not  greatly  tiitieretii  ol  tiie  a^el•&^e, 
aoDording  i-  the  ujosi  air-iioritaiivt  vesifc.  front  taat  of  ioriy  yeai-b 
ago.  That  there  shouid  iiave  ueeu  a  ial!  iii  j^Wce^  i^  a  mib- 
f DTSune  to  some,  a  ueii»?iit  it  oiuert.  Jbut  iuai  at  it  vab  no  duiv 
of  the  btatt  to  uiterf»^re  wueu  prices  were  ri'-iiig.  bc  k  i:  wjuk  iiow. 
Then  ti^  propertieu  ciass^f^  bac.  tht  oenelii.  now  tiit  couauuicr  aiid 
xiie  iatA>urer.  TiieL  tue  cy  of  comuiaiat  wai?  uecause  of  ti*e 
*•  unearned  increujeiii/'  now  oeoause  of  tut  uu^^p'r'iit  decrement. 
Tiifi  qnestior;  whether  o*"  not  a  uet^er  sutujai-u  taai.  '^khi  can  be 
fomid  it'  iiiir  matter  for  di^cuasiOL,  bat  J  ujpt  J  iiave  u^aue  it  ciear 
xhaet  Ui-nieiaLiiaai..  as  n  »w  propo^'rcl  cu:iu'jt  be  enteruiiut-ji.  It 
'wouid  hav<:  i>je:  ^all^.a'J"to»'v  if  tiie  lioNa".  C  0!iimiai.iou*:T>  ua 
pronounced  einpuati'^i.jy  lo  tu«i*   eti*-^t      T:iey  uavp  uo:  Qoii€  ijc. 
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but  have  left  the  subject  to  the  jadgmcnt  of  the  people ;  and  as 
the  consumers  and  labourers  are  in  no  waj  interested  in  promoting 
^  by  legislation  the  return  to  high  prices,  I  do  not  jdoubt  that  the 
people  generally  may  be  relied  on  to  aid  those  who  feel  bound  to 
withstand  all  rash  and  dangerous  innovations  directed  to  that  end. 
I  would,  in  conclusion,  again  commend  to  your  attention  the 
evidence  to  be  found  in  the  Blue  Books,  a  complete  set  of  which 
will  be  found  in  the  library.  The  two  Royal  Commissions  have 
proved  barren  of  the  kind  of  fruit  many,  no  doubt,  expected  them 
to  have  yielded.  The  first  Commission  admitted  that  they  had  no 
recommendations  to  make  fitted  to  dispel  the  Depression  of  Trade ; 
and  the  second  has  been  equally  unsuccessful  in  clearing  up  the 
mysterious  relations  between  money  and  prices ;  but  they  are  both 
entitled  to  our  thankful  acknowledgments  for  the  large  amount  of 
valuable  information  they  have  gathered  together. 
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Intebfkeesce  by  the  State  in  the  matteiw  of  owfucnUlif  awl 
distnbatkm  of  land  is,  it  anything  u,  a  topk  wh^.h  a  u^MiUily  tbat 
meets  for  the  dkcossion  oi  efxmfmic  nnhj4sctM  toAV  \ptt  jui>tilie4  in 
dealing  with;  and  on  tkU  'lOr^jmA  I  h^Y^  tij/zn'^ht  it  right  t/> 
intxodnce  a  <{iiestion  vhkh,  at  Ui«  fmsK^ifUt  UuMt,  rt^fj^lr^  vhm^ 
delicai^  in  approadbiu^  I/ut  I  detij^  ai  tiu:;  4>utMi.  tv  avvu'^  ou 
the  one  hand,  the  ixopoasiviJitT  <^  wrhm'^  on  hii>u  i^/^d  wjU^Hit 
tffly^*^^  on  BUktten;  co  <;QrF«xit  pvliucs.  ai^d,  <ai  XM  <A4ja^  hajji. 
to  ^^a^la^TH  cntirEslT  anj  liztesutd^w  <^  putu:.;^  t'jrw^sd  fjolixiiybJ 
Tievs  UDder  t3w  ^v^Kff^^wxtovuit  arxui^jmxx.  It  ii««  U^u  my  alw. 
in  the  pa^  I  ^k&H  nvw  re&d  V;  vvu,  w  k«.^p  uj  v^eJi  £i^;  at>  W 
as  xznr  <£  ns  caa  ue.  frais  polh/ictL  biac,  4Ui^  ^UiVu^L  i  d^  iKt  Wttit>t 
lo  lie  Ibbb  hi&osaevd  yr  h  t<iitfcti  tfiaier  lueu.  I  Iiv^mt  uLiit  4i.ii/  j^abe 
widdi  xDsr  igcipear  tt>  i»t'vui  uf  tspeclb-  pi^^uiii^  w\l.  Ur  put  iiov^ix 
te  ecrar  jmd  not  'bg  ixrteuvivi:. 

XTp  l»xiie  lame  of  James  J  {\tr  4i«iut^  ^'J.;  a*  wt;  jsJiiVUid  cail 
>TTm  if  -we 'wsre  apeakiiij^  on  a  btx>T;^iiiii  tJUojt;«jr/  tL^jit  wtjw;  twt> 
latBfs  ill  Irshsud  outside  tiit  paie.  Out  of  tii^be  »at  tu*,  OiC  IriaL — 
Ito  people  viio  traoed  taeir  deboeut  us*^  ti^  tue  tiiu«t  vl  tut 
iabnlmie  kixigB;  uuu  oua^jwd  ti  pmtjiv  Oeitk*  o*ij^ii .  'J.'ue  ota<^ 
Angio--NoniiaL-  lu  fcojou^-L  ii;  lieiaut.  uauet.  fiom  tiit 
oecnpatioi;  br  tiie  JcJiL^iuiL.  aiid  luost  o^  lut  repitJbeii  tali  vet 
-weope  "tiie  oesoendauu  of  tteiii^rt  wiio  crobset*  tue  iriaL  Ciiaiiiiei  ai 
iihe  isa&c|inBi  of  Ireiaiid,  w  tuoL  after.  Tii«4>t  twc  clab&f:2^  ^eix 
Iwn^  by  tue  17 ti.  v»iixiur\\  I'lsL  u  tut  iui-  w^ub^  of  tu*.  woid. 
Tiwr -wwe  distiu^uibiiW  Ci^jariv  bv  tia*;i*  paiii/itNHuo  C*'i>rAeuh, 
0*Kff'*^i  JSLa^iiixiewjr .  ij*Oaftitvt  neit  as  bureiy  OeiUc  ak  i>efe- 
msmds,  Fit^*?raiah.  and  JJlauriwst  %vei»-  ^ii;j:io--Nwiijai  :  bai  ii 
otimr  nspeetfe  tiit  raiMisfc  uux.  ajJiai^^^amaurL.  i:  y^cu-  iio:  o:.iy  tae 
iiiiw ujBWTie^gtts  of  oeutuhe.-  tua*  jiut-  wou^a:  aL^ou'.  tin^  i^bUi:  :  a 
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ment  of  nationality,  which  was  fostered  by  the  adoption,  on  the 
part  of  the  immigrants,  of  the  laws,  customs,  and  manners  of  the 
aborigines.  In  English  statutes  the  Irish  appear  alongside  of 
their  companions,  the  degenerate  English,  as  being  virtually  one 
barbarous  and  savage  people. 

In  the  economy  of  this  composite  nation,  as  with  many  peoples, 
the  relationship  of  chief  and  clan  played  a  prominent  part.  What 
the  precise  authority  possessed  by  the  head  of  the  sept  was  it  is 
not  possible  to  settle  with  accuracy;  but,  backed  by  a  traditional 
and  almost  sacred  significance^  as  in  the  Scottish  Highlands,  we 
may  suppose  it  to  have  been  very  great.  The  tenure  of  land,  as 
far  as  the  tribesmen  were  concerned,  is  also  a  matter  of  dispute ; 
but  there  is  no  doubt  that  the  right  of  these  people  to  some  sort 
of  support  was  recognised  just  as  was  the  authority  of  the  chief. 
The  chieftain  was  a  landlord  without  a  proper  title,  and  the  vassal 
a  fixed  tenant  without  lease,  or  a  hired  labourer  without  contract 
of  service.  It  is  perfectly  true  that  when  the  clansmen  lost  what 
land  rights  they  had,  they  were  also  relieved  of  a  chieftainly 
tyranny,  which  to  modern  ideas  of  freedom  must  seem  to  have  fiar 
outweighed  their  advantages;  but  we  must  not  forget  that  the 
clan  system  was  the  one  which  had  naturally  grown  and  was 
therefore  primdfcusie  suitable  to  the  dispositions  of  the  people, 
whereas  the  new  and  more  modern  plan  was  not  indigenous,  and, 
as  it  turned  out,  proved  most  unsuitable. 

At  first,  what  was  done  was  to  introduce  the  English  system  of 
land  tenure,  with  all  its  belongings.  The  chief  of  the  clan  was 
I'ecognised  as  sole  proprietor  of  the  land ;  the  rules  of  succession 
of  tbe  English  common  law  were  introduced,  and  the  clansmen 
were  thus  debarred  from  any  rights  in  the  matter.  The  Irish  land 
tenures  were  at  the  same  time  declared  illegal.  Had  this  been  all, 
it  is  possible  that  a  common  hostility  to  England  and  the  old  tribal 
prejudices  might  have  maintained  matters  much  as  they  had  been 
previously.  We  all  know  how,  even  after  the  passing  of  the  Clan 
Acts,  the  Highland  clansmen  strove  to  cling,  in  the  face  of  over- 
powering influences,  to  the  ideas  of  their  race.  The  Irish  might 
have  stuck  to  their  chiefs,  even  as  landowners,  and  the  agrarian 
war  which  has  raged  intermittently  for  many  generations  might 
never  have  broken  out  But  unhappily  the  chiefs  hated  England 
as  much  as  ever ;  and  the  century  after  the  abolition  of  the  Irish 
land  tenures  was  one  of  continuous  turbulence  and  determined 
repression.      The  beginning  of  the  settlement  of  new  men  in 
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Ireland  occurred  wken  a  rebellion  in  Ulster  caused  no  less  than 
2,000,000  acres  or  six  counties  to  be  confiscated  on  account *of  the 
disaffection  of  the  proprietors.  The  English  Government  deter- 
mined to  replace  these  chiefe  with  Scotch  and  English  settlers. 
To  the  settlers  no  blame  can  be  attached ;  thej  went  to  Ireland, 
undertaking  an  unpleasant  responsibility  in  a  violently  hostile 
country,  the  savagery  of  which  they  were  to  mitigate  as  they  were 
to  alleviate  its  hostility  to  Britain.  To  the  rebellious  chiefs  the 
forfeiture  of  their  estates  was  only  the  natural  result,  in  those 
days,  of  their  act  But  the  clansmen,  who  formed  the  great 
majority  of  the  population,  and  who  had  been  already  ousted  from 
any  legal  right  in  the  land,  were  not  considered  at  aU  in  the 
transaction.  They  were  thus  made  to  feel  what  had  probably 
never  been  brought  home  to  them  before,  that  the  English  Govern- 
ment had  taken  away  what  they  must  have  regarded  as  the  right 
to  live.  They  were  promised  land  to  settle  on,  but  the  promise 
was  ill  kept.  Thus  began  the  Plantation  of  Ulster,  and  once 
begun,  it  was  persisted  in  by  somewhat  less  defensible  measures. 
People  were  sent  to  Ireland  by  the  English  Government  to  inquire 
into,  and,  in  point  of  fact,  to  challenge,  the  titles  of  Irish  land- 
owners. As  may  readily  be  imagined,  the  old  system,  recently 
abolished,  was  not  one  in  which  the  title  of  a  landlord  was  likely 
to  be  very  easily  proved  ;  and  the  coui-ts  examined  them  so  closely, 
that  the  slightest  flaw  was  sufficient  to  escheat  the  estate  and  pass 
it  over  to  the  Crown.  Hence  came  a  new  influx  of  settlers. 
Religious  antipathies  helped  to  kindle  into  a  furnace  the  angry 
passions  of  the  ousted  Irish,  and  in  1641  took  place  the  famous  out- 
break called,  according  to  political  predilections.  Rebellion  or 
Massacre,  which  marks  the  first  crisis  in  the  Irish  question. 

There  was,  no  doubt,  some  justification  for  the  action  of  the 
English  Grovemment.  Some  attempt  to  settle  Ireland  was  necessary, 
owing  to  the  fierce  tribal  quarrels,  and  the  open  disaffection  and 
rebellion  of  many  of  the  leading  chiefs.  But  though  tlie  existing 
state  of  things  was  intolerable,  the  English  ought  to  have  made 
some  endeavour  at  least  to  understand  the  tribal  system ;  and  they 
should  not  have  forced  on  Ireland  a  plantation  of  foreign  immigrants 
if  they  wished  to  win  over  the  affections  of  the  Irish  people.  Still, 
we  are  apt  to  blame  too  freely  the  policy  of  the  time — forgetting 
that  there  were  then  few  opportunities  for  English  statesmen  to 
become  acquainted  with  the  Irish  character  and  with  Irish  customs. 
Even  the  repressive  measures  of  Cromwell  were  pait  of  a  policy, 
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cruel  but  logical,  which,  if  successful,  would  have  crushed  for  ever 
the  Irish  people,  but  would  have  repeopled  Ireland  with  a  new 
race. 

Two-sevenths  of  the  inhabitants  perished  during  the  struggle 
that  followed  the  Hebellion  of  1641.  It  was  punished  by  a  whole- 
sale confiscation  of  land,  and  by  a  renewed  plantation  of  settlers — 
these  being  in  great  part  soldiers  of  the  republican  army,  who  got 
their  reward  in  this  way.  The  expropriated  Irish,  although  shorn 
of  their  property,  were  not  treated  very  harshly  when  we  consider 
the  mercy  commonly  shown  to  people  who  were  stigmatised  as 
rebels  in  those  days.  They  received  land  in  Connaught,  the  whole 
of  which  province  was  kept  for  them.  Into  Connaught,  on  a 
certain  day,  the  remnant  of  the  Irish  proprietors  had  to  retire  on 
pain  of  death,  and  for  the  future  the  three  fairest  divisions  of  the 
country  were  to  be  a  new  Ireland,  brought  under  English  civilisa- 
tion and  English  religion,  friendly  and  well-affected  to  the  larger 
island.  The  vacillating  policy  of  Charles  Stuart  destroyed  all 
chance  of  success  to  Cromwell's  experiment,  without  satisfying  the 
hopes  that  it  raised  among  the  dispossessed ;  discontent  was  fostered 
without  being  allayed;  the  firm  grasp  was  relaxed  without  any 
tangible  relief.  At  last,  under  a  Catholic  king,  the  Irish  made 
their  despairing  national  attempt  to  oust  the  alien  and  heretic 
invader.  The  Irish  rising  resembles  the  '15  and  the  '45;  but 
inasmuch  as  there  was  more  of  genuine  grievance  on  the  part  of 
the  rebels  in  the  earliest  of  these  Jacobite  revolts,  it  does  not  shine 
with  the  chivalry  which  has  cast  a  halo  even  round  the  weak 
princes  who  headed  the  more  recent  of  them.  We  could  hardly 
imagine  an  Irish  Jacobite  poetry  centred  round  James;  yet  James 
was  as  good  a  man  as  either  of  the  pretenders,  and  a  better  than 
either  of  them;  his  misfortunes  were  greater,  too,  for  he  lost  a 
crown,  while  neither  his  son  nor  his  grandson  ever  wore  one. 

After  the  rout  of  the  Irish  in  1690  came  more  confiscations 
and  a  new  plantation  of  settlers,  the  Treaty  of  Limerick,  with 
the  unhappy  misunderstanding  that  followed  it^  and  a  settled 
hostility  between  Ireland  and  Britain,  showing  itself  on  the  one 
hand  by  severe  religious  enactments  and  crushing  tariff,  and  on 
the  other  by  a  lively  interest  in  the  cause  of  any  foreign  nation 
which  could  be  induced  to  quarrel  with  the  English  Government. 
With  this  event  closes  the  chapter  of  British  interference  with 
Irish  land  until  our  own  day ;  here  also  closes  the  historical  pre- 
lude I  have  thought  it  necessary  to  read,  even  at  the  risk  of  tiring 
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my  hearers  with  an  oft-told  tale.  My  aim  has  been  to  make  clear 
a  point  which  it  seems  to  me  of  the  greatest  importance  to  keep 
in  view,  and  which  is  a  necessary  premise  to  the  conclusions  I  have 
drawn — namely,  that  the  land  has  from  the  first  been  the  begin- 
ning and  end  of  the  whole  Irish  question.  Against  the  final 
settlement  of  1690  the  Irish  people  have  been  stmggling  for  200 
years ;  in  one  form  or  another  the  discontent  with,  and  the  non- 
acceptance  of,  that  settlement  has  been  transmitted  from  generation 
to  generation,  and  with  it  the  feeling  of  bitterness  against  Britain 
which  imposed  the  galling  terms  of  peace  upon  them.  The  form 
of  the  thing  has  changed  frequently,  but  the  sentiment  is  the  same. 
The  landowners  of  Ireland  are  not  all  aliens ;  but  for  long  the 
feeling  has  been  widespread  that  in  some  way  these  landlords  do 
not  represent  the  Irish  people, — are  alien  in  circumstance,  or 
religion,  or  sympathy,  and  ought  not  to  be  there.  There  ha^e 
been  many  agitations  in  Ireland ;  and  there  have  been  many  cruel 
and  foolish  laws  passed  by  the  British  Parliament  against  Ireland. 
The  trade  regulations  were  bad  enough :  the  penal  laws  against 
Catholics  were  worse,  although  the  most  crushing  were  those  which 
prevented  Catholics  from  holding  land  :  the  abolition  of  the  Irish 
Parliament^  corrupt  and  contemptible  body  though  it  was,  was 
irritating  to  the  country ;  but  the  agrarian  question  has  always 
been  at  the  bottom  of  Irish  disaffection.  It  is  admitted  on  all 
hands  that  the  amalgamation  of  the  land  agitation  with  national- 
ism has  made  the  latter  far  more  popular  than  it  ever  was  pre- 
viously, if,  indeed,  at  any  time  it  was  really  popular.  The 
National  League  is  only  the  outcome  of  the  Land  League.  A 
clever  foreigner,  who  knew  Ireland  well,  while  travelling  there 
during  the  Catholic  Emancipation  struggle,  remarked  to  O'Connell 
that  what  the  people  of  Ireland  were  really  enthusiastic  about  was 
the  prospect  of -making  a  breach  in  the  agrarian  settlement,  which 
they  expected  from  the  break-down  of  the  Protestant  ascendancy. 
0*Connell,  not  a  very  violent  land  reformer  himself,  unwillingly 
agreed. 

It  is  hardly  necessary  to  say  that  in  recent  years  the  agi^arian 
trouble  has  become  more  acute  with  the  gradual  enlargement  of 
the  franchise ;  new  classes  of  people  in  Ireland  have  been  brought 
into  the  ranks  of  citizens;  in  particular,  the  great  agricultural 
population,  comprising  about  three^fifths  of  the  whole  nation. 
These  things  could  not  fail  to  have  their  effect  on  the  attitude  of 
the  Government  to  Irish  land,  and  in  1869  began  a  new  era  in 
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Irish  legislation.     As  an  accidental  circumstance  accompanying 
the  disestablishment  of  the  Irish  Church,  the  State  found  itself  in 
a  position  to  dispose  of  108,000  acres  of  land.     The  Church  Com- 
missioners, who  had  the   business  of  finding  purchasers,   were 
empowered  to  offer  to  tenants  the  right  of  pre-emption,  and  where 
church  tenants  bought,  the  Commissioners  were  allowed  to  leave 
three-fourths  of  the  purchase-monejtobe  paidoff  in  thirtj-two  years, 
by  64  half-yearly  instalments,  with  4  per  cent,  of  interest.      The 
Ashbourne  Act  of  1885  has  very  reasonably  reduced  the  amount 
of  interest  payable  by  church  tenants  to  3^  percent.     The  next 
experiment  in  the  same  direction  was  tried  in  the  following  year. 
By  section  44  of  the  Irish  Land  Act  (1870)  facilities  were  given 
for  the  purchase  by  tenants  of  lajid  which  fell  to  be  dealt  with  by 
the  Landed   Estates  Court.     The  Board  of  Public   Works  was 
allowed  to  advance  two-thirds  of  the  purchase-money  on  mortgage 
on  the  land  bought,  which  sum  was  to  be  paid  o£^  with  interest, 
at  3^  per  cent,   in  70  half-yearly  instalments.     Two  and-a-half 
times  the  amount  of  the  church  lands  fell  to  be  sold  under  this 
Act,  and  the  Treasury  were  authorised  to  advance  as  much  as  a 
million  sterling.     The  operations  under  these  two  Acts  were  very 
different.     Under  the  Church  Act  the  tenants  were  all  served 
with  notices  of  the  intended  sales,  and  forms  for  using  their  right 
of  pre-emption.     The  Church  Commissioners  did  everything  to 
make  purchase  by  the  tenant  easy,  but  the  Landed  Estates  Court 
considered  it  no  part  of  their  duty  to  do  so.     No  forms  were  sent 
out;  applicants  were  enjoined  to  appear  by  attorney  in  Dublin, 
and  the  expenses  and  restrictions  were  many  and  grievous.     Under 
the  1869  Act  75  per  cent  of  the  tenants  bought  their  holdings  at 
the  terms  offered  in  the  first  eight  years;  under  the  Act  of  1870 
only  about  6  per  cent,  did  so  in  the  same  period.     It  must  be 
observed  that,  although  subdivision  of  holdings  is  prohibited  by 
both  Acts,  alienation  is  only  struck  at  by  the  later  one,  so  that 
the  church  tenants  were  able  to  borrow'  part  of  the  fourth  of  the 
price  of  their  lands  on  mortgage,  while  the  Landed  Estates  Court 
not  only  disallowed  this,  but  frequently  cut  down  the  two-thirds 
of  the  purchase-price  advanced  till  it  came  nearer  one-hall 

A  Parliamentary  Committee  was  appointed  in  1877  to  consider 
the  results  of  the  attempts  at  creating  peasant  proprietary  in  Ireland, 
known  as  Mr.  Shaw-Lefevre's  Committee,  and  the  unanimous 
opinion  of  the  committee  was  that  the  Bright  clauses  of  the  Land 
Act  were  a  dead  letter,  on  account  of  the  difficulties  in  the  way 
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of  carryiDg  them  oatw  It  vas  tmmd  tbAt  At  tliAt  time  Uah 
than  £400,000  had  been  tdraneeti  out  of  th«  ^i,00'i,000 
authorised.  Thej  recommended  gneat^^r  fAcLi'/i*i*,  AfA  uu 
advance  of  three-fourths  iustead  of  tvot^irdiv  of  tive  f/ircLhuiM- 
monej;  soggesced  that  alienation  ami  a»bt^.f/«A«»i  of  UiA  ai^juA 
not  be  forbidden  to  the  farchsntit^  UnjkWJif  t/'^K  i^i vjjb<bi  Kiua 
eonunuanee  c€  tise  proLi'viiloEJi  agpatr„>t  *'i^.Jt«:ir-jf  a^a  wi'>i,>i*>w*. 
Hieae  reccmiL^eriiiatioQES  were:  juer-ar  a^Cut^i  »;?•/!-.  *»'^  iw-t  jut-iX 
legisladre  e5irt  va«  of  a  t«j  cliferwit  <:i;.*ij*/,'Vr*,  Afver  mi 
attempt  to  iLake  eiiwduBS  expetiKv^  i^A  t*^'^vvJ*t3^v«.^.  vL-vju  wt* 

tbe  crdizsRsj  raas  of  |irufh.8  Hirt;  dt^iucvec.     Jx  j^^bii^^^otr  r^sul  itJUT 

a  3fi3;ge  BCtJf:.  "Wiiert  ianub  ait-  bUii*L.  uuu  Luf  luruit>*-e>  iu  cs>iii»fc- 
gimnge  ixffiii  of  snmr  taLpitai  aud  li.ue  ^tMiei-ul  kuvwieci^f.  huq 
j}x  vitfsre  xufc  Uiouuitv  uf  capi'».al  hliU  iiioour  i^  tUtLcuii. 
rem  Lat  no  pracucai  exisveiioe.     A^riLauiura^  capiia!  i^ 


pr  xu  xruunuit  tiiai-  auv  oiae*  kiuc  of  capiui'  :  ixuC  evei.  iu 
&voitrEid  eouutri^t  i»  £ariuer  viL  ^-iieraiiv  ucce;):  pivliu-  fa?  u^iu^' 
liie  nsmkl  laxe  niiue!'  iimu  iry  it-  xrauopiaux  iiir  ciipiua.  i-t  to^iut* 
iniifir  iiidu8t?*v.  lu  Irt^iaiid  tue  cura^aii>r  l^  Ln;i:aer  r^cL  xior 
izxtelligem  enou^L  tt  fciiif:  Lit  capiui!  wtiei.  ii».  lui*  any  :  iior  aiv 
-Uflsxtr  Dutiet4^  for  it  if  nt  nuc  tJue  uieazib.  TiiC  av  eia<it  iiicuint  of 
Hit  Irish  i^iculiuriB*- — iaruierb  aiid  iauourert  aiiCi  tuei?  iami^es. 
fiaccludiug  LiiidionL> — it  auou:  i^^l^  t  lieuc.  aDC  iet»£  taat.  i^!<i'  it»r 
b&sxiily  of  lour  Agncuivurt  oeiu^'  tiius  tii*-  oui}  poasii^it  iiidudury 
is  niosx  paru  of  Ireiaud,  tiie  couipetitio:.  iov  reiiu-.  oiiei.  rtJCiae«t 
and  uutnink iii IT.  iiad  to  *;reativ  raidet.  tiieu.  a^  ic  reiiOer  tiiei!" 
pByment  impottsioje.  anc  ta<-  aeLuam:  j<jr  tufu  Pccuu^  a  j^'rave 
social  aauger. 

Tiie  Acu  o:  lc>!5^.  iiacl  out,  cenira'  purpu»o — lAauteiy,  lo  *;iv«  t.  ioitt: 
lease  to  tiK*  M?uaut  am  u.  lu  iiis-  leu'  v^itnout  cumpeiiuoi:.  'lu»' 
rigirt  of  htl/m*^  nh  wimii*.'}'.  wiiU'.  i-  tjijeiuucutf(  oi-  tu»-  aosania^e.^' 
of  £air  rent,  jia\t'  i*.*  tu<^  wnaii:  t.  par>pi\»piieLoi'hUii'  ii.  ta>  laiiu. 
Tini?v  w*'  ebiuoiisiiHi  win:  i^  btiiiuiaii^fc  a-  tu*  L'uai-Owiierauii 
Tile  waruiesi  auaiaviv.  o:   ta*.  Act  o:    i^i.  L'ai>  ^carceiv  ciaiUi   loi 
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it  success ;  but  a  discussion  of  its  merits  and  defects  is  out  of  place 
here.  The  best  that  can  be  said  for  it  is  that  it  tided  us  over  a 
crisis,  gave  some  property  to  the  Irish  tenants,  and  much  employ* 
ment  to  Irish  lawyers.  In  1885  the  former  plan  of  creating 
peasant  owners  was  once  more  resorted  to,  and  this  time  on  a 
larger  scale  than  before.  The  Ashbourne  Act  gave  facilities  to 
landlords  and  tenants  who  wished  to  transact  for  the  sale  and 
purchase  of  land.  The  parties  were  left  to  make  their  own 
bargain  and  fix  their  own  terms ;  but  when  this  was  once  done 
the  Land  Commissioners  were  empowered  to  advance  the  whole 
of  the  purchase  money  to  the  tenants,  which  sum  was  to  be 
redeemed  by  yearly  payments  of  4  per  cent,  extending  over 
forty-nine  years,  after  which  period  the  fee-simple  of  the  land 
became  the  tenant's  without  further  payment.  The  Treasury 
were  authorised  to  advance  as  much  as  £5,000,000  for  this  purpose. 
Last  year  a  short  Act  was  passed  authorising  other  £5,000,000 
to  be  advanced  in  the  same  way.  These  last  Acts  are  both  of 
them  very  substantial  efforts  to  create  a  class  of  peasant  pro- 
pnetors  in  Ireland. 

It  will  be  observed  that  I  have  made  no  mention  of  the  Land 
Purchase  Bill  of  1886,  a  much  larger  and  broader  attempt  to  settle 
the  Irish  land  question  than  any  that  preceded  it  It  does  not 
come  within  the  category  of  experimental  reforms,  and,  therefore, 
I  have  not  classed  it  even  with  the  Act  of  1881 ;  but  it  is  of  the 
nature  of  an  extreme  and  final  remedy,  which  will  fall  to  be 
discussed  when  we  are  considering  the  possible  solutions  of  the 
Irish  land  difficulty. 

That  this  agrarian  difficulty  should  be  met,  and,  if  possible, 
solved  once  for  all,  is  a  matter  on  which  most  people  will  be 
agreed.  That  it  should  be  attempted  by  the  British  Parliament 
is  admitted  abo ;  the  view  that  an  Irish  government  should  be 
first  established  and  left  to*  deal  with  the  land,  I  leave  out  of 
account,  both  because  it  has  never  been  seriously  proposed,  and 
also  because  it  is  impossible  at  the  present ;  and  it  is  a  present 
settlement  that  I  wish  to  consider. 

Ten  years  ago  the  Irish  Land  League  proposed  that  Parliament 
should  buy  out  the  whole  body  of  Irish  landlords,  leaving  the  ten- 
ants to  repay  the  price  in  instalments  spread  over  thirty-five  years, 
at  the  end  of  which  time  they  were  to  be  recognised  as  owners. 
This  demand  was  unfavourably  received  by  English  politicians, 
and  was  replied  to  by  Mr.  Alfred  Wallace  in  an  interesting  paper 
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in  the  Contemporary  Review^  in  1880.  Mr*  WalUc«  (lUminfMM 
yerj  briefly  the  peasant  proprietary  scheme,  to  which  ha  %ii*m 
insuperable  objections;  and  he  proposes,  as  an  alt^mativir,  a  filan 
whereby  the  State  should  gradually  become  proprieU^r  of  all  tUn 
land  in  Ireland,  without  incurring  either  rink  or  t.%\>$ft\iUtMfK 
His  scheme  is  of  two  parts :  Fvr$t^  all  intestate  fmtAUM  ifi  lar»/i, 
where  there  is  no  near  heir,  are  to  be  escheateri  to  th«  crowrtf  on 
the  ground  that  rdatiyes  far  remored  hare  no  ri'f^hi  f4  *!Xfftf'*jt,Ku*n 
to  succeed ;  Seamdj  all  esstAteM  in  land,  wh«re  tli/^  har^  f.ht^u^t-A 
hands  four  times  after  the  f^viin^  of  the  AH^  Mti  Ut  fMft  \^,.f\  ^rj 
the  fifth  holder  only  in  Ui^-fint,  the  <atate  goifi^  at  h»4  flJ^tuAt  f/, 
the  State.  Mr.  Waliaee  alio  pr>p6s^  a  pr^^ft^it  ra«  jMi//r»  //f  k..h 
land,  to  be  reeoided,  and  aljo  a  raisatiivri  <if  a»i  \tuyf'/y:ttJ^,u  *^*mK 
can  be  shovn  to  iiaTe  b«n  mad^  ^/j  tii*  f.r**^..*,  frttJrtx^  w  v/ 
tenants  muier  them.  Oz.  tLe  b«uu  </  t#/t£>  k^  «i)u',i/^.;  #!.*,«»  "^Ar^^*^ 
tion  cl  impTTTecs^ssju.  a  rtsj;  U  V/  r^  £za/J  a^,  v>t  u.w^  uj^  .iuJt 
fills  into  tbt  fi^case.  wL.ia  f»r.^  1*  v>  '/^  *.^A9'/*r,  V/  \'^^/w:,/^  J  r^ 
elect  to  r^zaiz,  ^t  lini  -ai^l  .f  ,Vx'u  :^.  *-v^..  iVA/^  •  a  ,*  /,•.',  v^  4^  ^ 
to  the  persx.  cr  pervjca  -»  -j*.  ai*r  ^tx*  ^/^  ^/./;  f/^^^vi  v^  •:«-«.*>? 

Mr.  WiZacei  >jls,  r»*',i.''*5i   r..^  /  ^.va  •.ut  ,/^v/*^   /'.•i    «ft^  <rr^*'ut 

of  acuiz.'^  *-  r  le^nui  \\  i;#*:    .'.-t*.    .t«*r*»  «-••  v    /     ^  k  t.iw^-j'.u*-  '  •- 
I  CIS.  iaj^'  zu2<£:::4»  '.L*r.  i*.'^»  v.rt  o*i---"af    .•.*.!  :_    .».  *.  -«»j«i..   oi   -.<•-/ 
art.  'x  ^ *r^  "^j^^*^   '..-•:'  t   v-'-'*-''*    ^'.uj>'    Kla.  •-<'       /  ..^.   ^-»..j. 
I  «'"'?*-"  liTr  aiTTi'*-  t*    i    A.    •>■.   ',      '   '.    *^     \i »-    •.     -.j*»  M  '«'>'   *r    ./» 
(jjieiuui'jL  n  '.: v**'*^"    ^  i--^  '  «^    *ci*?    v*-/**  i   /^  /  <..j»/t  Jf»-i  •-  •- 

'v'usmK  m?'  •-'-*!.  y*  *..a^    »  .•  .'t    -•..//  *-•.»•    ^'u^j'  " -'   k*  ^   ■*•  '- -'' 
^  "ait  tST"^..*   ^^•"-"irf.     r*-    -•  ^--'       >   '■•-'*'    --<'-'.•    / -^    f.    ■'    ««'.'' 
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things  go  on  as  they  are.  We  are  thus  left,  as  I  said,  to  two 
altematives.  One  is  the  nationalisation  of  Irish  land,  the  solution 
proposed  by  Mr.  Wallace;  the  other  is  the  formation  of  a  peasant 
proprietary  on  a  large  scale,  on  the  method  indicated  by  the 
Ashbourne  Act  and  the  Land  Purchase  Bill  of  1886. 

The  former  lias  points  in  its  favour,  which  Mr.  Wallace  urges  in 
his  article,  at  the  expense  of  a  plan  to  create  peasant  proprietors. 
He  points  to  the  fact  that  under  a  land  purchase  act  the  State 
would  remain  entitled  to  an  annual  payment  resembling  rent;  and 
that  if  this  could  not  be  met,  the  unpopular  machinery  of  eviction 
must  be  introduced  at  the  instance  of  the  British  Grovemment. 
He  also  urges  that  the  peasants  would  alienate  their  holdings,  even 
if  not  permitted  to  subdivide  them,  and  that  in  a  short  space  of 
time  we  should  have  holdings  massed  together  in  the  hands  of 
individuals,  and  a  return  of  the  agrarian  difficulty  in  the  old  forms. 
The  poor  and  improvident  would  mortgage  their  land,  and  the  rich 
would  buy  it  up;  in  a  little  while  the  relations  of  landlord  and 
tenant  would  again  arise,  and  the  Government  would  be  asked  to 
buy  the  land  once  more  to  sell  it  to  a  new  set  of  tenant-purchasers. 
The  immediate  expense  he  also  considers  a  sreat  objection.  These 
an,  no  doubt,  diculties.  and  for.  ^r^nlTguminte  against  a 
comprehensive  scheme  of  land  purchase;  and  they  are  not  the  only 
reasons  adducible  for  avoiding  such  a  policy.  Whether  or  not 
they  can  be  overcome  is  a  question  I  shall  address  myself  to  after- 
wards :  at  present  I  shall  give  my  reasons  in  brief  for  thinking 
that  land  nationalisation  is  out  of  the  question. 

Mr.  Wallace's  scheme  fails  hopelessly,  because  it  is  not  a  present 
settlement,  but  one  thrown  back  into  what  Mr.  Gladstone  calls  a 
long  vista  of  politics.  It  would  depreciate  the  selling  value  of 
land  in  Ireland,  where  it  is  even  now  difficult  to  find  buyers,  with- 
out doing  any  real  good  to  the  tenants.  A  landlord,  who  knew 
his  estate  to  be  held  for  four  lives  only,  would  deem  it  both  his 
duty  and  his  interest  to  get  as  much  rent  as  possible  during  the 
time  that  was  left  to  him,  and  his  encouragement  to  improve  would 
be  no  greater  than  it  is  at  present.  To  the  existing  tenant  it 
would  be  no  advantage  to  feel  that  at  one  period  between  fifty  and 
one  hundred  years  hence  his  successor  was  to  hold  his  land  from 
the  State  instead  of  from  an  individual ;  and  I  do  not  see  how 
the  successor,  even  when  his  turn  came,  would  be  much  the  better 
for  it.  To  be  of  any  use,  a  settlement  must  be  made  now.  Can 
the  State  become  at  once,  with  advantage,  owner  of  all  the  agri- 
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cultural  land  in  Ireland  ?    If  it  can,  then  a  solution  of  tho  difficulty 
is  possible  on  Mr.  Wallace's  lines ;  if  not,  it  is  impossible. 

To  begin  with,  the  plan  would  involve  immense  cost — say  140 
to  160  millions  sterling.     The  British  Oovemment  would  become 
landlords  over  all  Ireland,  with  the  title  to  exact  rents  and  evict 
non-paying  tenants,      l^is  at  once  raises  two  grave  objections — 
FwHj  that  the  tenants  will  only  have  made  a  change  of  landlord  ; 
and,  Seeondy  that  the  measures  taken  to  enforce  the  payment  of 
rent  wiU  lead  to  disturbances  and  increased  ill-feeling  against  the 
Government  of  Britain.      The  first  of  these  is  a  good  objection. 
No  doubt  the  State  might  fairly,  in  relieving  the  owners  of  Irish 
land  of  a  hazardous  and  undesirable  position,  make  such  terms  n/H 
to  enable  it  to  lower  to  some  extent  the  rents  now  paid  \ry  the 
Irish  tenants;  but  however  that  may  be,  the  peasant  would  still 
be  as  far  as  ever  from  the  historic  desire  of  his  heart  —the  owner- 
ship of  the  soil  of  Ireland, — and  would  hot  find  himself  in  a  greatly 
altered  position.     Hie  second  objection  I  think  eniitUnl  Uf  I^rm 
weight.    It  must  be  remembered  that  under  any  scheme  ryf  p^Miant 
proprietorship  the  new  owners  must  remain  for  a  Imig  tim#?  frying 
what  is  virtually  a  rent  to  the  British  Oovemment ;  t^jul  that  th^ 
purchasers  under  the  Ashbourne  Act  and  the  A(tt  (ft   IH^H  do  m^ 
and  do  ao  punctually,  as  a  rule,  and  without  complaint,     Wa  hav^ 
never  heard  of  any  disturbance  about  the  payiriS(  (4  halfy^f^r  ly 
instalments.    Moreover,  once  the  Und  w#^e  tftk^m  (f7Pfr  }tj  fffiUin, 
the  pootioD  of  the  rent-coi lector  wonlrj  V^  Very  mn^h  n^ffir^^f^f 
than  it  is  now;  and  I  expect  th;^t  the  f>riti»h  tA'Cf^ny^r,  ha  k  Und 
lord,  would  take  care  to  hare  hi.i  rent  fiai4.     Htill,  thfiTt%  ot^OYild  no 
doubt  remain  a  feeling  ol  AntA<^r>riWm  f/v  *.h^  ^Kvernro^nf,  \n.uf\Utf() 
which  is  abaoit  wiien  the  Vrr.ant  U/'pk^  forvuM  Uf  trvut^tAw^}  \u 
the  long  nm ;  and  any  disrp**^  tuTf^^x\\  ^A/i  ^/"itfo^^  'p^t^tUl  ro'il^A 
the  Govemment  verv  ar.coon.ar.       Bnt  wn-^tK  f  ^Kir.lr  m  f%  vf*vf% 
reason  for  objecting  to  Unrl  nArir,r,j|,;;v»non  in  "h'-tt  thA  <^'ft-A  »»<  nfA, 
likely  to  ssanac^  .hucH  an  ini ;■»**' '^/»  xr^d  '-I.Ti'^'irt   ^^win^-'«<  •!••  H.a 
agriculture  of  A  whole 'jo»iu:,ry  v..hr^>t  ;^r.v#»,  k,««  *uf\  •wt*'*^       \i 
is  a  bad  precedent  for  n^e   ^r<'»v*r,'»m'*r)^/   ^a  ''f^V<\  ^t^r^^r  «  ^/^ff^^t 
quantity  of  prop#ir^f :  'x  .h  .io«:  ,n   ]r^f'y>'-'X  "'.^h  *r»<^  »*'</li»f/rT»*'  f/ 
the  country  :  and  .t  ▼on.'l  >»ri<t  -o '*/»?.-'♦'•'»<•   K-rn'^iT'.  f^rr  ^/^/". 'i/r*? 
of  the  princime.     3for-*r,r*»r   -^t,**/*  ^>»)r'' ■'!'»•"•,  '"Z  .'«f»'J   #»♦•)'♦    r»/*    » 
inpeculation,  and -I'lonhf^r.!!  "»»-.**    ),  u  •» -»  '"•/  >m^i«»*  »'•'!  i*"i4/'//i»'»*'* 
price  be  forced  nryr,n  -/nc  />nr.*^r«  ',f  .j.r./f     '^.^    ,->/.  'rf  ^,^./|.»/-« 
may  be  still  fiirther  •Mii^>/J    im   o""-  v^/-,*;'*^    r»"  "  .   t»»4    f»^  r-r/ 
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possibility  of  this  involves  a  risk  which  the  State  ought  not  to 
incur. . 

We  are  thus  left  to  examine  what  I  have  ventured  to  call  the 
alternative  solution  of  the  Irish  land  question.  For  Ireland  it  is 
a  remedy  that  has  been  long  proposed.  MiU,  forty  years  ago, 
writing  of  the  agrarian  condition  of  Ireland,  suggested  that  public 
policy  even  then  required  the  State  to  intervene  to  make  the 
tenants  freeholders.  It  has  been  tried,  as  the  various  Acts  from 
1869  to  1888  show  :  and  so  far  the  results  cannot  bo  complained 
of.  It  is  no  new  thing  for  a  legislature  to  interfere  to  institute  a 
peasant  ownership ;  in  fact,  Britain  is  one  of  the  few  great  States 
in  Europe  that  has  not  done  so.  With  Ireland  in  such  a  state  for 
a  century  at  least  that  nobody  could  have  been  the  worso  for*  such 
a  policy,  we  have  trusted  in  the  power  of  things  to  right  them- 
selves long  after  our  neighbours  have  taken  their  land  question  in 
hand.  In  France  we  know  that  the  rise  of  the  small  landowners 
was  a  part  of  the  great  revolution  ;  but  the  change  has  been 
accomplished  peacefully  and  in  our  own  methods  in  other  countries. 
In  Prussia  the  work  of  Stein,  and  subsequently  Hardenberg,  was 
directed  to  this  end ;  but  Stein  and  Hardenberg  virtually  failed 
to  accomplish  it,  because,  although  the  commutation  of  land  dues 
was  allowed  in  Prussia  to  the  cultivator,  the  State  gave  him  no 
assistance  in  the  form  of  loans.  Up  to  1847,  forty  years  after  the 
inauguration  of  Stein's  reforms,  only  1  per  cent,  of  the  peasants  of 
Prussia  had  become  freeholders.  In  1850  the  redemption  of  the 
rent  charges  was  made  compulsory,  either  by  a  capital  sum  equal 
to  eighteen  years'  purchase,  or  by  the  payment  of  5  per  cent,  on 
twenty  years*  purchase  for  forty-one  years,  or  4  J  per  cent,  for  fifty- 
six  years.  Most  of  the  other  German  States  have  made  arrange- 
ments of  the  same  nature,  though  varying  in  detaila  Russia 
established  her  freed  serfs  on  the  land,  paid  compensation  to  the 
landowners,  and  charged  the  communes  with  redemption  of  capital 
and  5  per  cent  interest  in  fifty  years.  In  Austria,  also,  the  State 
has  interfered  to  put  the  cultivators  in  possession  of  the  soil. 

I  have  mentioned  Mill's  expressed  opinion  upon  this  matter.  In 
1879  another  very  eminent  economist,  Mr.  W.  T.  Thornton, 
urged  the  same  view.  Mr.  Thornton  wrote  before  we  had  the 
experience  furnished  by  the  Ashbourne  Act  to  go  upon.  But 
even  on  the  results  of  the  Church  Act,  and  the  almost  inoperative 
Bright  clauses  of  the  Land  Act,  he  advised  a  great  increase, 
through  State  machinery,  of  the  number  of  small  owners.     As 


Mb.  M.  Davidson  on  State  Ptirchase  of  Land  in  Irclantl,  20.1 

regards  the  prospects  of  peasant  proprietors  in  general,  Mr.  Thorn 
ton's  opinion  must  be  admitted  to  be  of  very  considorablo  weight. 
Subsequently,  when  the  question  of  Ireland  had  reiioliod  a  inuoh 
more  critical  stage,  Mr.  Robert  Giffen  sketched  the  outliiici  of  that 
remarkable  policy  for  which  a  great  number  of  other  pf^ojiln  hnvn 
got  the  credit,  and  which  was  shortly  thereafter  clothixi  in  tb«)  two 
famous  Bills  of  1886.  When  I  say  that  Mr.  Giffen  nhtulowiul  forth 
the  policy,  I  do  not,  of  course,  mean  that  he  in  any  way  enutidAtitd 
the  political  details;  indeed,  he  expressly  avm^U/i  cofnrnittiii(( 
himself  to  these.  But  there  is  too  great  a  similarity  \i4^wMut  M  r, 
Gifien's  papers  in  the  Statist  and  the  NineUenth  CerUury  mu\  i\m 
proposals  of  Mr.  Gladstone  to  be  allowed  to  paiM  urin//ti/'ij/i. 

It  may  be  as  well  to  explain  precisely  what  tha  n/iUi:u$M  f4  Wh^t 
purchase  proposed  by  the  GoTemment  in  IHHfi  wm,  ri//t  th;«it  f 
doubt  that  every  person  I  am  addrc^^irig  r#:a/i  th«  Uifziunrti  tr*r/yf>;^f» 
with  great  care  at  tiie  time,  hut  f/^ca'uut;  it  U  f//^^^.^  thft^K  onf 
memories  of  the  deceased  may  hav^  M/rfA':'»uitt  U/u-A,  V^f^,'4  k\\^ 
a  Land  C<HcmissioQ  wa.%  to  be  api/>;r.Vi^i  V/  '•ftrk  U*^,  kfX,  ^//n^U/, 
there  was  de£ii^  a  s^t  r^i.^,  ''>r>.;f  u^,  rfrr.t  9u,\*»A,.,y  \M.rt\  ttjf,  U^ 
time,  or  tLe  j*i£:nal  rer.^  wr/ir^  >»  ust/\  \^^,  X»jLtj\^  w.  u  ^^rt^^i*. 
dedncdoiis  wiica  wert  dlan^;.-tr,.^/  •::,., tt^:<x*^A  ^*/.rr  '^a  ',» .f»i^--^^^ 
diarge,  an  ar^ca^*  p*ir«c.^lz^  ^A  fz}/^.?^:Jc  Vit  'r>:  ft^/»j-^j  ^4  fMA 
debtBy  rates  rx  ^xiei  y^jii^',^,  v/  v^  ^.^',^,-'i   k/;      ,'>*/.•>,  'i^a  ^>,rA 

to  be  tw^sLTT  T*arv   s»i/^nii-<^  '/  vu^  r>A  /'•r.  ^,       T.»n  ^^.n*.*..-*. 
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Irish  rates  and  duties,  which  were  to  be  paid  in  the  first  instance 
to  a  British  official ;  the  collection  of  the  instalments  was  to  be 
left  to  the  newly-formed  Irish  Government. 

The  provisions  in  this  Bill,  which  necessitate  the  machinery  of 
an  Irish  administration  and  exchequer,  we  will  leave  alone  for  a 
little ;  the  scheme  is  itself  independent  of  these,  though  the  measure 
was  not.  Let  us  suppose  such  a  proposal  made  for  the  present 
without  any  supplementary  measure  for  altering  the  relations  of 
Ireland  to  the  United  Kingdom.  To  my  mind  the  ground  plan 
of  it  is  sound,  in  the  sense  that  it  is  the  only  method  by  which 
peasant  proprietorship  can  be  created  by  State  action,  and  the 
method,  in  point  of  fact,  in  which  different  States  have  created  it 
But  in  detail  it  is  open  to  very  great  objections.  To  begin  with, 
it  would  be  grossly  unfair,  if  rents  are  to  be  taken  as  at  present — 
unfair  in  this  sense,  that  we  have  many  classes  of  rents  in  Ireland. 
There  are  rents  which  have  never  been  fixed  by  a  court,  rents 
where  the  parties  agreed  to  settle  out  of  court,  judicial  rents  of  the 
first  Land  Commission,  judicial  rents  revised  under  the  Act  of 
1887,  judicial  rents  awaiting  revision,  leasehold  rents  which  up 
till  recently  had  no  chance  of  revision  by  the  Land  Commissioners, 
leasehold  rents  which  have  been  before  them.  The  fall  in  prices 
since  1882-3  is  denied  by  no  one,  and  therefore  we  must  presume  a 
fall  in  judicial  rents  varying  according  to  the  dates  at  which  they 
were  fixed.  In  order  to  get  a  fair  value  for  the  agricultural  land 
of  Ireland,  we  ought  to  have  a  complete  and  expeditious  revaluation 
of  all  rents  that  have  not  been  before  the  courts  since  the  Act  ef 
1887  was  passed,  except  in  cases  where  neither  party  wishes  a 
revaluation,  and  where  a  rent  can  be  settled  out  of  court.  This 
would  be  expensive,  no  doubt,  but  less  expensive  in  the  long  run 
than  the  continual  valuation  and  revaluation  of  rents  which  we 
seem  to  have  the  prospect  of  at  present.  The  cost  would  be  large, 
however;  we  should  require  a  great  number  of  commissioners,  and, 
as  the  work  ought  to  be  got  through  in  as  brief  a  time  as  possible, 
capable  men  would  have  to  be  paid  highly  forgiving  their  services 
to  the  exclusion  of  their  own  proper  business.  Without  such  a 
valuation,  I  cannot  see  how  the  purchase  could  be  fairly  made, 
and  I  am  pretty  sure  that  such  a  valuation  would  reduce  rents 
sufficiently  to  enable  us,  if  necessaiy,  to  recover  the  costs  of  it  out 
of  the  purchase  money,  and  leave  the  tenants  in  as  good  a  position 
as  they  would  have  been  in  had  the  present  rents  been  accepted 
as  a  basis. 
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It  seems  to  me,  again,  that  the  plan  had  better  be  carried  oat 
thonm^y,  if  it  is  to  be  attempted  at  alL  Admittedly,  the  ranedy 
is  an  extreme  one ;  why,  then,  should  we  shrink  from  making  the 
sale  oompolsory  in  all  cases  and  transferring  the  land  bodily  to 
the  coltiTatorst  Various  objections,  I  know,  are  urged  to  this. 
When  this  Land  Purchase  Bill  came  before  the  House  of  Commons 
and  the  country,  it  was  the  cue  of  the  Government  to  minimiim 
the  number  of  sales  likely  to  take  place,  while  their  opponents 
piled  up  the  figures  most  unmerdfolly.  Now,  if  the  security  is 
bad  it  is  a  mistake  to  trust  to  it  at  all ;  but  wehave  douQ  so  in 
the  Ashbourne  Act,  and  are  continuing  to  do  sa  If  it  is  good,  on 
the  other  hand,  we  lose  no  more  by  advancing  100  millions  than  by 
advancing  10  millions.  It  is  urged,  however,  that  on  social  and 
political  grounds  it  is  inexpedient  to  remove  entirely  the  landed 
dass  in  Ireland.  I  am  afraid  this  is  questionable.  Without 
imputing  blame  to  any  one,  it  is  still  a  truism  that  in  the  whole 
of  Ireland,  except  north-eastern  Ulster,  that  class  has  unhappily 
lost  all  influence  of  any  kind.  In  the  Counties  of  Down,  Antrim, 
Tyrone,  Londonderry,  and  even  in  other  parts  of  Ulster,  I  am 
aware  that  the  state  of  things  is  different ;  and  there,  no  doubt, 
there  would  be  loss,  and  considerable  loss.  But  in  the  rest  of  the 
country  I  cannot  conceive  how  the  removal  of  a  social  influence 
already  powerless  could  affect  the  public  in  any  way ;  while  I  do 
see,  in  the  equitable  removal  of  an  unpopular  class,  a  considerable 
chance  of  gain  both  to  themselves  and  to  those  who  are  prejudiced 
against  them.  There  is  also  a  desire  expressed  that  good  landlords 
should  remain  in  Ireland,  and  bad  landlords  be  bought  out.  It  is 
a  pity  that  the  terms  good  and  bad  should  have  come  to  be  so 
commonly  used  in  this  sense.  I  imagine  that  a  flEdr  observation 
of  human  nature,  aided  by  a  certain  freedom  from  prejudice,  ought 
to  inform  us  that  good  landlords  and  bad  exist  pretty  much  in  the 
proportion  of  good  and  bad  people  of  all  vocations  in  themselves 
honourable ;  and  that  where  agrarian  questions  are  concerned,  we 
have  good  and  bad  tenants,  just  as  we  have  good  and  bad  landlords. 
If  we  take  up  land  purchase  merely  to  buy  out  bad  landlords,  or 
to  settle  bad  tenants  on  the  soil,  we  are  wasting  our  trouble  to  very 
little  purpose.  But,  taking  the  argument  as  it  stands,  we  must 
remember  that  land  changes  hands,  and  that  even  if — to  use  a 
phraseology  which  I  dislike — an  estate  is  in  the  hands  of  a  good 
landlord  to-day,  it  may  be  in  the  hands  of  a  bad  one  next  year. 
So  that  there  still  remain  the  possibilities  of  a  renewed  agrarian 
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trouble  in  the  future,  even  if  you  extirpate  the  bad  landlords  as 
St  Patrick  did  the  snakes,  and  leave  nobody  but  the  best  of  land- 
owners. Besides,  J  doubt  if  the  resident  landowners  would  leave 
the  country  where  they  Would  be  really  useful.  Take  a  typical 
instanca  Colonel  Saunderson  is  known  to  be  what  is  technically 
termed  a  very  good  landlord ;  but  he  is  also  a  thorough  Irishman. 
Ireland  could  not  afford  to  lose  him,  and  he  would  be  out  of  place 
in  any  other  country.  When  a  man  sells  an  estate  in  Scotland 
he  does  not  necessarily  become  an  Englishman.  It  seems  to 
me  that  the  purchase  of  their  land  would  redeem  many  land- 
owners from  a  very  undeserved  unpopularity  and  loss  of  influence, 
and  be  the  best  chance  of  restoring  to  them  the  position  to  which 
they  are  entitled  among  their  countrymen. 

As  I  have  indicated  already,  I  think  the  terms  proposed  in  the 
Bill  rather  more  favourable  to  the  landowners  than  are  necessaiy. 
Twenty  years'  purchase  was  the  suggestion  of  Mr.  Giffen;  and  as 
he  estimated  the  rental  of  Ireland  roughly,  with  some  deduction, 
the  total  price — supposing  a  wholesale  scheme  such  as  I  have 
indicated  to  be  carried  out — would  amount  to  £1 60,000,000.  Mr. 
Davitt^  criticising  Mr.  Giffen,  proposed  to  reduce  the  nominal 
rental  to  £4,000,000,  and  to  offer  twelve  or  twelve  and  a-half 
years'  purchase;  the  price  being  thus  £50,000,000.  The  latter 
estimate  was  calculated  on  the  basis  that  the  price  of  produce  is 
to  go  on  declining  in  the  future  even  more  rapidly  than  it  has 
done  in  the  past.  So  anxious  is  Mr.  Davitt  to  whittle  away  the 
landlord's  interest  down  to  a  vanishing  point  that  he  expresses  an 
opinion  that  in  a  few  years'  time  most  of  the  land  in  Ireland  will 
not  be  able  to  pay  any  rent  at  all, — forgetting  that  even  under 
present  owners  such  a  catastrophe  must  mean  the  throwing  out  of 
cultivation  of  thousands  of  holdings.  The  number  of  years' 
purchase  must  be  fixed,  certainly,  and  possibly  twenty  years' 
purchase  on  the  newly-valued  rents  would  amount  to  a  fjedr  price. 
Of  course,  it  would  be  a  matter  of  indifference  as  far  as  those  still 
to  be  valued  are  concerned,  because  the  Commissioners  would 
value  them  on  the  footing  that  they  were  to  be  bought  at  any 
number  of  years'  purchase  which  the  legislature  might  have  already 
fixed.  If  we  suppose  the  reductions  to  bring  down  the  rental  to 
six  and  a-half  or  six  millions,  in  rough  numbers,  we  shall  get 
£120,000,000  or  £130,000,000  as  the  purchase  price.  Twenty 
years'  purchase,  replaced  by  3  per  cent,  annuities,  means  a  safe 
income  of  3  per  cent,  in  place  of  a  precarious  one  of  5  per  cent.; 
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relief  from  a  great  quantity  of  anxiety,  worry,  and  expense;  and 
the  certainty  of  being  able  to  realise,  at  par  value,  the  whole 
nominal  price  of  the  land.  I  do  not  know  that  2|  per  cent,  might 
not  be  sufficient;  the  landowners  must  be  content  to  sacrifice 
something  for  the  exchange  they  are  making,  and  their  2f  per 
cent,  annuities  would  not  sell  much  below  par.  If  this  should 
appear  to  make  a  profit  for  the  British  (Government  out  of  the 
tenant  purchasers,  the  remaining  ^  per  cent,  might  be  credited  to 
the  extinction  of  the  debt  due  by  them,  which  would  thus  be 
earlier  paid  ofi*.  To  the  tenant,  a  rent-charge  of  4  per  cent,  on  a 
price  at  twenty  years'  purchase  means,  of  course,  a  reduction  of 
rent  by  one-fifth;  burdens  and  expenses,  which  could  no  longer 
fall  on  the  landlord,  would  probably  bring  this  up  to  the  former 
rental,  that  is  to  say,  the  newly-valued  rehtal ;  and  in  forty-nine 
years  this  payment  would  be  extinguished,  and  the  land  would 
revert  to  him  in  fee-simple.  So  that  the  bargain  should  not  be  a 
disadvantageous  one  for  him. 

I  have  now  explained  what  seem  to  me  the  essentials  of  a  scheme 
of  land  purchase : 

1.  Thoroughness — that  is  to  say,  it  must  extend  to  all  the 
agricultural  land  of  Ireland. 

2.  It  must  be  directed  towards  the  acquisition  of  the  land  in 
fee-simple  by  the  cultivators. 

3.  It  must  be  expeditious. 

4.  It  involves  a  revaluation  of  probably  the  greater  part  of 
the  holdings  in  the  country. 

5.  The  purchase  price  must  be  fair. 

There  are  one  or  two  other  provisionsj  however,  the  absence  of 
which  would  equally  shatter  the  hoped-for  results  of  the  best- 
devised  measure  of  land-purchase.  One  of  these  is  the  absolute 
prohibition  of  subdivision.  When  we  consider  that  the  average 
income  of  a  family  of  four,  of  all  the  agricultural  population  in 
Ireland,  is  under  £50  a  year,  we  can  have  some  idea  how  little 
qualified  most  of  the^holdings  are  for  division.  Sir  R.  Griffiths 
was  of  o{Hnion  that  no  farm  in  Ireland  ought  to  be  of  less  than  25 
acres ;  it  is  possible,  no  doubt,  that  under  a  freeholding  system 
the  cultivators  might  make  a  fair  livelihood  out  of  a  much  smaller 
piece  of  ground  than  this.  But  however  this  may  be,  one  of  the 
gravest  difficulties  which  has  to  be  met  is  the  excessive  smallness 
of  the  existing  holdings,  and  it  is  absolutely  necessary  to  see  that 
they  be  no  further  subdivided.  • 
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Sub-letting  is  also  a  matter  on  which  the  State  should  show  no 
weakness.  It  has  been  one  of  the  chief  causes  of  the  agrarian 
4iscontent  of  recent  years.  Qombeenism  is  a  familiar  term  for  a 
very  crying  evil, — what  we  may  call  the  "  sweating  "  of  farms.  Mr. 
Davitt  has  proposed  that  no  charge  except  the  rent-charge  should 
be  recoverable  by  law ;  and  this  proposal,  which  would  strike  at 
the  whole  foundations  of  sub-letting,  seems  to  me  unexceptionable. 
This  plan  would  also  strike  at  the  system  of  mortgaging  land, 
which,  I  am  persuaded,  it  is  equally  essential  to  get  rid  of  It 
will  be  a  constant  temptation  to  a  small  owner,  once  he  has  got 
his  land,  to  raise  money  on  it  for  all  sorts  of  purposes.  A  more 
pressing  temptation  will  perhaps  be  that  of  burdening  the  land  to 
provide  for  younger  children.  One  of  the  witnesses  who  gave 
evidence  to  Mr.  Shaw-Lefevre's  Commission  was  a  church  tenant 
in  Cavan,  who  had  bought  his  land.  He  took  a  very  optimistic 
view,  declaring  that  the  purchase  scheme  was  the  making  of  the 
church  tenants ;  but  he  wound  up  by  saying  that  he  meant  to 
leave  all  his  land  intact,  burdened  with  provisions  for  younger 
children.  Curiously,  Mr.  Thornton,  commenting  on  this  plan,  does 
not  seem  to  have  seen  that  it  merely  accentuates  all  the  evils  of 
subdivision.  A  small  holding,  quartered  among  children,  may 
still  afford  a  desperate  incentive  to  each  starving  proprietor ;  but 
a  small  holding  burdened  for  people  who  have  no  obligation  to 
work  on  it  is  simple  ruin.  Above  all  things,  we  must  allow  no 
burden  on  the  land  more  than  the  temporary  rent-charge,  if  we 
wish  success  for  the  peasants. 

Kestraints  and  alienation  are  of  a  somewhat  different  character. 
It  may  quite  well  happen  that  an  owner  finds  he  is  not  able  to 
continue  working  his  land — he  may  see  his  way  to  a  more  profit- 
able business,  or  he  may  be  a  person  who  has  inherited  a  holding 
which  it  is  inconvenient  or  impossible  for  him  to  cultivate.  In 
these  circumstances,  there  can  be  no  reason  why  he  should  not  be 
permitted  to  sell  in  open  market.  What  is  to  be  feared  is,  that 
in  time  we  may  have  accumulations  of  land  in  the  hands  of  indi- 
viduals, and  a  new  agrarian  difiiculty  to  meet.  The  prohibition 
against  sub-letting  would  at  any  rate  prevent  the  system  of  land- 
lord and  tenant  arising  again  in  any  form;  and  the  present 
experience  of  the  fate  of  large  landowners  will,  I  think,  be  sufficient 
to  discourage  anything  like  accumulations  of  land  in  single  handa 

There  is  another  provision  which,  it  seems  to  me,  it  will  be  very 
advisable  to  introduce  in  any  measure  of  the  sort  proposed     I 
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have  already  hinted  at  the  smallness  of  holdings  in  Ireland ;  it  is 
also  the  case  that  in  many  places  the  poverty  of  the  land  is  so 
great  that  there  is  little  reason  to  believe  that  even  Arthur  Young's 
pattern  peasant  proprietor,  who  turns  a  rock  into  a  garden,  would  be 
able  to  make  much  out  of  it.  Mr.  Samuel  Laing,  a  Scotchman  very 
favourably  disposed  to  the  cause  of  the  Irish  tenants,  spent  some 
time  in  Oonnemara  a  few  years  ago,  and  his  opinion  is  that  in  some 
places  nine-tenths  of  the  people  could  not  make  a  livelihood  if  they 
had  their  holdings  rent  free.  Nor  will  it  do  to  reply  that  the  remedy 
is  to  grant  these  people  more  land.  Reclamation,  the  same  authority 
tells  us,  could  not  cost  less  than  £300  for  each  holding — say  £60 
per  head  of  the  people  planted  on  the  new  land.  A  little  land 
there  is,  no  worse  than  that  cultivated  at  present,  and  some 
reclamation,  at  expense  less  than  ruinous,  might  be  fairly 
accomplished.  But  if  Mr.  Laing's  observations  are  even  moderately 
correct,  emigration  is  the  only  remedy  for  the  congestion  in  certain 
parts  of  Ireland.  There  is  a  popular  idea  that  this  remedy  is  one 
resolutely  rejected  by  the  people  themselves.  But  we  have  only 
to  consider  how  great  the  annual  emigration  actually  is,  even 
when  opposed  by  the  weighty  influences  which  now  set  themselves 
against  it,  to  observe  that  there  must  be  at  least  exaggeration  in 
this  view.  Mr.  Laing  stamps  it  broadly  as  a  mytL  He  instances 
the  success  of  Mr.  Tuke's  and  Mr.  Pater's  efforts,  and  quotes  a 
whole  batch  of  parish  priests  (the  class  most  opposed  as  a  rule  to 
emigration),  in  support  of  his  position  that  the  condition  of  the 
emigrants  is  in  every  way  satisfactory.  If  an  emigration  scheme 
could  be  combined  with  land  purchase  it  would  not  only  give  it  a 
much  greater  chance  of  success,  but  confer  a  priceless  boon  on  the 
Irish  in  the  poorer  districts.  The  objections  to  clearances  for  the 
advantage  of  great  landowners  are  not  applicable  in  such  an 
instance,  and  the  well-worn  excase  that  we  require  to  keep  people 
starving  on  barren  rocks  to  recruit  the  army  and  navy  may  as  well 
be  put  into  the  limbo  of  stupid  absurdities  once  for  all  I  am  quite 
aware  that  the  influence  of  the  Catholic  clergy  generally,  for  reasons 
which  I  cannot  think  unreasonable  from  their  point  of  view,  will 
throw  their  influence  strongly  against  emigration.  But  past 
experience  teaches  us  that  advantages  to  the  people  so  evident  will 
be  sufficient  to  override  even  this  opposition. 

We  can  have  no  certainty  that  a  peasant  proprietary  would 
flourish  in  Ireland ;  but  the  chances  seem  very  good.  It  is  true 
that  to  point  to  countries  where  this  method  of  existence  has 
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proved  satisfactory  is  not  in  itself  sufficient  proof  that  it  is 
suitable  for  all  countries  and  all  peoples.  The  character  of  the 
soil,  in  most  parts  of  Ireland,  would  not  be  the  difficulty,  but  the 
Irish  cultivator  has  never  had  the  opportunity  of  acquiring  those 
habits  of  providence  and  frugality  which  are  essential  to  his 
success  as  an  owner.  There  must  be  a  change  here,  no  doubt. 
Professor  Baldwin,  Chief  Inspector  of  Agricultural  Schools,  had 
occasion  some  years  ago  to  witness  the  results  of  an  experiment 
of  offering  prizes  for  good  cultivation  to  the  smaller  farmers  in 
some  parts  of  Ireland ;  and  he  believes  that  by  some  means  of  the 
kind  the  agricultui-e  of  the  country  might  in  ten  years'  time  be 
revolutionised,  particularly  if  the  peasants  owned  the  land  them- 
selves. As  far  as  experience  in  the  country  goes,  the  tenants  who 
have  purchased  their  holdings  seem  to  have  no  reason  for  regret. 
Nor  are  they  backward  in  seeking  to  purchase.  Three  years  after 
the  passing  of  the  Ashbourne  Act,  almost  four  out  of  the  five 
millions  granted  by  that  Act  had  been  issued  or  sanctioned,  and 
applications  for  half-a-million  more  were  under  consideration.  I  do 
not  know  how  much  purchase  mpney  has  been  advanced  under  the 
later  Act,  but  I  believe,  from  a  reply  to  a  question  asked  lately 
in  Parliament,  that  it  is  already  a  large  sum.  Nor  are  these 
advances,  as  is  sometimes  imagined,  granted  merely  to  purchasers 
in  the  best-favoured  or  most  loyalist  counties,  and  in  Ulster  and 
the  north  especially.  In  the  six  months  from  August,  1887,  to 
February,  1888,  £48,000  was  advanced  as  purchase  money  in 
Kerry,  £43,000  in  Limerick,  £28,000  in  Cork,  and  £136,000  in 
Tipperary. 

When  the  State  purchase  of  Irish  land  was  offered  in  1886,  in 
a  form  which  I  have  tried  to  show  is  imperfect  and  unacceptable, 
it  was  coupled  with  a  proposal  to  form  an  independent  Irish 
legislature  and  executive.  We  are  all  aware  that  this  last  is  for 
the  present  de  facto  impracticable,  on  account  of  the  constitution 
of  the  existing  Parliament,  and  that  in  any  event  it  must  take 
long  to  be  accomplished  against  the  hostile  forces  opposed  to  it. 
But  I  see  no  reason  why  the  present  Parliament  should  not  settle 
the  land  question  on  the  lines  of  peasant  ownership.  No  doubt  a 
number  of  people  rashly  attacked  the  Land  Purchase  Bill,  and 
made  declarations  a  little  inconsistent  with  a  scheme  like  the  one 
I  have  sketched.  But  the  politician,  that  insidious  and  crafty  animal, 
as  Adam  Smith  calls  him,  never  shows  any  difficulty  in  explaining 
away  trifles  of  that  sort  when  he  wishes  to  serve  his  party  or 
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himself ;  and  there  is  no  reason  why  he  should  be  more  scrupulous 
when  he  has  a  chance  of  doing  public  good  in  addition.  These 
great  men  have  shown  already  that  they  expect  the  Irish  land 
question  to  be  at  the  last  settled  in  some  way  of  this  sort  The 
Land  Purchase  Bill  was  offered,  because  it  would  not  have  been 
fair  either  to  the  new  Irish  Government  or  to  the  landowners 
to  leave  it  to  the  former  to  settle  the  agrarian  question.  This 
proposition  is  undeniable.  Mr.  Laing  believes  that  an  Irish 
administration  would  simply  confiscate  all  the  land  at  once; 
and  unless  we  are  prepared  to  risk  making  ourselves  a  party 
to  such  a  transaction  we  must  take  the  land  question  in  hand 
ourselves.  But  we  ought  to  go  further;  and  here  I  must 
revert  to  the  proposition  which  I  emphasised  in  the  early 
part  of  this  paper — that  the  agrarian  difficulty  is  the  cause  of 
quarrel  in  Ireland,  the  comer-stone  on  which  the  whole  fabric 
of  discord  rests.  If  this  be  true,  we  have  a  singular  reason  for 
settling  it  first,  before  the  experiment  of  an  Irish  administration  is 
tried.  Land  purchase  would  relieve  the  landlords  of  Ireland  from 
anxiety;  but,  as  was  pointed  out  by  Sir  George  Trevelyan  when 
the  Bills  were  debated,  there  is  a  vast  number  of  other  people,  not 
landlords,  who  have  been  drawn  into  the  fray,  and  who  would  find 
themselves  on  the  wrong  side  under  Irish  rule.  Now,  I  do  not  place 
undue  emphasis  on  any  words  that  Irish  politicians  may  use  about 
these  people;  but  I  know  that  nearly  all  who  could  would  dear  out, 
even  at  great  loss,  rather  than  wait  for  the  Parliament  on  College 
Green.  But  if  it  be  true  that  a  general  scheme  of  peasant  owner- 
ship will  settle  the  land  question,  and  if  the  land  is  the  root  of  the 
whole  Irish  difficulty,  then  I  should  think  it  would  require  very 
little  time  for  the  impulsive  Irish  character  to  drop  the  bitterness 
which  is  so  great  a  danger  just  now.  When  a  policeman  has 
neither  tenants  to  evict  nor  patriots  to  hunt,  there  is  no  reason 
why  he  should  be  unpopular  any  more  than  anybody  else — especially 
among  a  people  more  free  than  usual  (so  long  as  they  stay  in  their 
own  country)  from  crimes  other  than  agrarian.  Every  incident  in 
the  remorseless  conflict  of  which  we  have  seen  so  much  is  connected 
with  the  land.  Why  are  members  of  Parliament  imprisoned? 
Because  they  are  telling  people  they  are  right  to  resist  the  payment 
of  rent.  Why  is  a  shopkeeper  boycotted  or  a  labourer  threatened  ? 
Because  the  one  sold  goods  to  a  man  who  works  for  a  land  agent, 
and  the  other  gave  evidence  against  somebody  who  fired  at  a  land- 
grabber.     Once  make  the  tenant  a  prospective  owner,  and  put  out 
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of  sight  the  whole  system  which  has  come  to  be  so  hateful  to  the 
people,  and  there  is  absolutely  no  ground  left  on  which  to  build  an 
agitation.  With  the  disappearance  of  this  agrarian  revolt,  the 
violence  and  danger  of  the  demand  for  self-government  is  gone : 
the  sting  of  Home  Rule  is  drawn.  I  do  not  know  whether  the 
Irish  would  persist  in  their  demand  or  not  under  these  circum- 
stances. I  cannot  see  that  there  would  be  much  to  fear  in 
acceding  to  it  if  they  did ;  but  at  all  events  we  should  be  able  to 
talk  about  it  reasonably  and  calmly,  and  without  flying  at  each 
other's  throats.  Economically,  an  interval  of  quiet  would  be  a 
great  gain  to  the  Irish  peasant  himself.  We  could  show  mathe- 
matically, if  it  were  desired,  that  under  the  present  state  of  things 
he  must  lose  annually  a  vast  amount  of  time  by  his  politics;  they 
will  also  cost  him  money,  if,  as  many  do,  he  travels  to  proclaimed 
meetings  and  makes  a  point  of  being  anywhere  when  Uiere  is  a 
chance  of  a  row.  If  you  remove  these  temptations  he  will  become 
a  better  cultivator  and  workman,  and  will  thus  stand  a  better 
chance  of  being  a  good  Irish  citizen,  if,  in  a  few  years*  time,  you 
are  going  to  endow  his  countrymen  with  nationality. 

I  should  not  have  said  that  no  ground  will  be  left  for  agitation. 
Many  people  believe  that  the  peasants  might  combine  to  refuse  to 
pay  the  rent-charge  to  the  British  Government.  This  has  been 
frequently  urged  against  land  purchase,  whether  combined  with 
Home  Rule  or  not.  "  You  will  never  see  the  colour  of  your 
money  again,"  said  Sir  G.  Trevelyan,  debating  the  bills  of  1886  in 
the  House  of  Commons.  I  do  not  know  what  reason  we  have  for 
such  a  view.  The  payments  of  the  tenant  purchasers  under  the 
Ashbourne  Act  are  precisely  of  the  dame  character  as  those  that 
will  have  to  be  paid  in  future :  in  general,  I  expect  they  are  fixed 
on  a  higher  scale.  So  far  the  amount  in  arrear  is  small,  notwith- 
standing the  intervention  of  some  bad  seasons ;  the  payments  are 
generally  made  with  punctuality,  and  there  is  nothing  like  a 
resistance  to  them  anywhere.  Moreover,  such  a  resistance  would 
be  a  very  hopeless  one  when  directed  against  the  British  Exchequer. 
We  need  not  blink  our  eyes  to  the  fact  that  it  is  the  circumstances 
attaching  to  the  case  which  makes  it  so  hard  for  the  British 
Government  to  apply  great  force  to  exact  rents  :  that  the  repug- 
nance of  public  opinion  to  the  levying  of  a  sort  of  war  to  collect 
private  debts  of  an  unpopular  nature  gives  great  advantages  to 
the  recalcitrant  tenant.  Take  away  the  landlord  and  his  personal 
interest,  and  replace  him  by  the  mass  of  taxpayers,  and  you  have 
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a  very  different  state  of  things.  The  Plan  of  Campaign,  with  an 
unpopular  cause  to  war  against^  wild  force,  and  much  silent  sym- 
pathy in  its  favour,  and  with  opponents  severely  handicapped, 
drags  out  a  miserahle  existence  in  most  cases  and  ends  with  a 
compromise  at  hest.  What  chance  would  it  have  to  live  for  a  day 
with  British  sympathy  alienated  and  British  interest  directly 
opposed  ?  Nor,  to  my  mind,  will  the  case  be  altered  if  we  should 
in  the  meantime  have  created  an  Irish  State.  For  such  a  State 
nothing  could  be  more  foolish  than  to  exasperate  Britain  by  non- 
payment of  tribute ;  it  would  pay  the  Irish  Exchequer  to  find  the 
money  anywhere  rather  than  raise  a  casus  belli.  Many  people 
seem  to  think  that  in  such  a  case  it  would  be  virtually  impossible 
for  Britain  to  attempt  military  measures  to  enforce  the  payment 
of  Irish  debt,  or,  indeed,  to  check  Ireland  in  any  way.  So  far  as 
my  experience  goes,  the  working-classes  in  this  country  are  under 
no  such  delusion ;  and  I  do  not  believe  the  Irish  have  any  hopes 
of  the  kind  themselves.  Without  any  great  show  of  force  we  could 
reduce  Ireland  in  a  very  short  space  of  time  to  abject  helplessness ; 
and  it  is  incredible  that  an  Irish  State  should  be  mad  enough  to 
risk  such  a  catastrophe.  On  all  grounds,  therefore,  it  seems  to  me 
highly  probable  that  we  should  experience  no  difficulty  in  collect- 
ing the  rent-charge  so  long  as  it  is  due. 

I  shall  now  close  by  recapitulating  the  chief  .points  of  the  proposal 
I  have  sketched : 

1.  Revaluation  of  rents  of  holdings. 

2.  Compulsory  purchase  at  a  fixed  number  of  years'  price. 

3.  Price  to  be  repaid  by  tenant  in  forty-nine  yearly  instalments 
of  4  per  cent.  I  should  prefer  the  term  to  be  slightly  extended, 
and  the  annual  payment  reduced  to  3f  per  cent,  in  case  the  charge 
should  press  heavily  in  a  poor  season. 

4.  Subdivision  of  holdings  prohibited,  and  no  charge  on  the 
land  other  than  that  of  the  Government  rent  charge  to  be  recognised 
by  law. 

5.  Payment  of  landowners  in  perpetual  annuities  yielding  2| 
per  cent.  The  question  of  existing  mortgages  and  burdens  it 
would  take  too  long  to  enter  upon,  but  I  should  certainly  favour  a 
reduction  of  the  terms  in  family  provisions  where  the  rent  of  the 
land  has  fallen  greatly  since  these  were  made. 

The  more  political  portion  of  the  argument  has  not  been 
introduced  with  a  view  of  raising  the  question  of  Home  Kule.  In 
pleading  for  land  purchase  at  once,  without  respect  to  the  question 


304  Philosophical  Society  of  Glctsgow. 

of  an  Irish  administration,  I  have  no  idea  of  commenting  on  or 
criticising  any  policy  of  creating  the  latter.  But  I  would  say  that 
both  parties  are  already  identified  with  one  scheme  or  another  of 
a  similar  nature  to  that  in  this  paper — either  the  Land  Purchase 
Bill  of  1886,  or  the  Ashbourne  Act,  and  the  Act  of  1888.  To  the 
follower  of  Gladstone  I  say  he  has  more  to  hope  for  from  Home  Rule 
a  year  or  two  after  the  land  question  has  been  settled  :  and  to  the 
Unionist  I  would  suggest  that  he  has  less  to  fear :  and  that  whether 
Home  Rule  does  or  does  not  come,  he  ought  not  to  miss  an 
opportunity  of  solving  the  agrarian  difficulty,  which  he  may 
never  again  have.  And  to  all  men  of  moderation  and  reason 
I  would  appeal,  to  say  whether  it  is  not  worth  while  to  make  an 
effort,  even  though  it  should  be  only  an  effort,  to  put  an  end 
to  this  internecine  struggle  which  has  embittered  and  lowered 
political  life  in  Britain,  and  is  surely  preparing  civil  war  in 
Ireland. 


Mr.  Hoet  on  Ventilation  applied  to  Inhabited  Interiors,  305 


XXV. — The  Science  of  VentikUian  as  applied  to  Inhabited 

Interiors,     By  D.  G.  Hoey. 


[Abstract  of  Paper  read  before  the  Society,  6th  March,  1889.] 


Thorough  ventilation  consists  chiefly  in  two  operations,  the 
intimate  and  invariable  correlation  of  which  must  always  be 
kept  clearly  in  view,  (1)  carrying  off,  regularly  and  constantly, 
the  air  which  has  become  heated,  vitiated,  and  exhausted,  by 
respiration,  exhalation,  vaporisation,  surplus  animal  heat,  and 
the  lighting  apparatus,  when  in  use;  and  (2)  introducing  freSh 
pure  air  in  its  place.  All  methods  which  are  limited  to  one  or 
other  of  these  indispensable  adjuncts  are,  ab  initio^  defective 
and  devoid  of  title  to  the  name  of  a  scientific  system.  The 
apparatus  for  producing  the  double  action  must  be  capable  of 
easy  and  immediate  control,  and  of  instant  regulation  to  the 
degree  of  ventilation  required  under  all  circumstances,  quite 
independently  of  wind  or  weather.  Systems  of  exhaust  which 
depend  on  the  motion  of  the  outer  atmosphere  are  anachronisms. 

The  fresh  pure  air  must  be  introduced  at  a  level  low  enough 
to  mingle  with  the  coolest  and  best  air  already  in  the  room, 
and  yield  its  oxygen  uncontaminated,  for  the  inhalation  of  the 
occupants.  All  irregular  entrances  for  air  by  open  or  badly 
fitting  windows,  doors,  kCy  should  be  closed.  The  air  thus 
introduced  must  be  imperceptibly  diffused  and  free  from  sensible 
current.  Entrance  doors  should  be  in  pairs,  and  on  springs, 
so  that  one  may  close  before  the  other  opens.  Windows  should 
be  double-glazed  to  prevent  the  downward  currents  caused  by 
the  large  cooling  surfaces  of  glass.  In  summer,  means  should 
be  provided  for  cooling  the  air;  in  winter,  for  warming  it  before 
it  is  passed  into  the  room.  Means  should  be  available  for 
effectually  preventing  the  entrance  of  fog  and  *^  blacks." 

For  carrying  off  the  impure  air  the  most  efficient  means  is  an 
upright  shaft,  containing  a  column  of  air  rarefied  by  heat,  com^^ 
municating  at  its  lower  end  with  the  room,  at  or  near  the  ceilings 
where  the  heat  and  impurity  are  at  their  greatest;  and,  at  its 
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upper  end,,  discharging  directly  and  freely  into  the  outer 
atmosphere,  without  the  intervention  of  any  foul  air  chamber, 
or  other  impediment  to  the  rapid,  uninterrupted,  upward  velocity 
of  the  air  in  the  upright  shaft,  and  its  continuous,  full,  and 
unrestricted  discharge  from  the  top.  As  the  efficiency  of  the 
apparatus  depends  on  the  heat  being  maintained,  suitable  materials 
or  coverings  must  be  used  to  avoid  waste  of  heat  and  produce 
effective  insulation,  while  limiting  radiation  to  a  minimum.  The 
upright  shaft  must  be  perpendicular  throughout,  smooth,  and  free 
from  all  turns,  angles,  or  comers;  its  full  sectional  area  must  be 
maintained  at  every  point  in  the  shaft  itself,  and  in  any  hood  or 
cowl  by  which  it  is  covered;  such  hood  or  cowl  must  be  so  con- 
structed as  not  to  hinder,  bui;  to  promote  the  continuous  free 
discharge.  The  quantity,  of  air  removed  is  determined  by  the 
height  and  free  sectional  area  of  the  upright  shaft,  and  by  the 
difference  between  the  temperature  of  the  air  within  the  shaft- 
and  that  introduced  below  to  displace  it.  If  the  upright  shaft  is 
at  a  distance,  the  connections  must  be  so  constructed  as  to  conserve 
its  full  power  of  exhaust. 

The  inter-relation  and  balancing  of  the  two  processes,  of 
admitting  fresh  air  and  removing  exhausted  air,  must  be  kept 
clearly  in  view,  in  any  scientific  system  of  ventilation,  because 
they  act  and  react,  as  cause  and  effect.  These  true  principles 
having  been  ignored,  or  only  partially  applied,  from  the  time  when 
Sir  Humphrey  Davy's  system  was  discarded,  down  to  the  present 
time,  it  follows,  as  a  necessary  consequence,  that  the  systems  which 
have  usurped  its  place  are  unscientific  and  marred  by  essential 
error.  I  will  now  proceed  to  describe  the  method  which  has  been 
adopted,  for  giving  form  and  substance  to  the  said  abstract 
principles,  with  the  additional  and  important  specialty  of  intro- 
ducing the  fresh  air,  for  the  first  time,  by  imperceptible  difiusion, 
in  the  greatest  abundance. 

For  the  admission  of  the  fresh  air,  without  currents  or  draughts,  a 
dado,  preferably  about  three  feet  in  height,  but  which  may  be  some- 
what higher  or  lower,  to  suit  particular  circumstances,  is  fitted  at 
conveniently  available  parts  around  the  room,  with  a  narrow  space 
between  it  and  the  wall ;  and,  on  the  top  of  the  dado,  wire  gauze 
or  perforated  metal  is  fixed,  in  an  inclined  position,  so  that 
nothing  may  be  placed  upon  it  to  impede  its  action.  Fresh  air  is 
introduced  into  the  dado  space,  at  a  low  level,  and  in  a  lateral 
direction,  to  promote  diffusion,  through  a  number  of  inlets,  from 
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tbe  outer  atmosphere,  along  the  whole  line,  the  total  area  of  these 
inlets  being  proportioned  to  the  area  of  the  hot^r  shaft  (yet  to 
be  described)  for  carrying  off  the  impure  air.  The  total  space 
enclosed  by  the  dado,  which  forms  a  fresh  air  chamber  or  reservoir^ 
being  very  much  greater  than  the  total  area  of  the  inlets  from  the 
enter  atmosphere,  the  latter  coming  into  this  extended  space,  and 
entering  in  a  lateral  direction,  as  explained,  thus  loses  its  initial 
velocity,  spreads  itself  slowly  over  the  interior  of  the  reservoir, 
gently  percolates  through  the  innumerable  interstices  in  the  wire 
gauze  or  perforated  metal,  and  insensibly  permeates  the  atmosphere 
of  the  room  at  the  low  level  at  which  ic  immediately  yields  an 
abundant  supply  of  oxygen,  to  be  breathed  by  the  occupants.  It 
is  absolutely  free  from  the  current  heretofore  found  to  set  in,  from 
the  point  of  entrance  of  air,  to  the  point  of  exit  of  air,  which  has 
been  so  invariable  as  to  have  come  to  be  erroneously  designated 
an  "  atmospheric  law." 

The  air  admitted  during  summer  may  be  cooled,  by  means  of  a 
frigorific  mixture,  inexpensive  as  to  cost,  contained  in  a  vessel 
which  is  placed,  when  desired,  in  a  space  provided  in  the  inlets, 
by  which  means  the  entering  air  passes  over  and  around  the 
refrigerator,  before  coming  into  the  dado  space.  In  winter,  the 
air  admitted  may  be  warmed,  by  a  heating  surface  of  pipes,  fitted 
along  the  length  of  the  dado.  This  heating  process  is  under  easy 
and  simple  control  Means  are  also  provided,  where  required,  for 
purifying  the  entering  air  from  fog  and  from  *^  blacks." 

For  carrying  off  the  impure  air,  the  needful  column  of  highly 
rarefied  air  can  best  be  supplied  by  means  of  a  chimney  of  suitable 
capacity,  with  a  close-throated  fire-grate,  or  by  a  connection, 
properly  formed,  with  any  existing  perpendicular  flue.  There 
should  be  an  opening  in  the  room,  at  a  high  level,  into  an  outlet 
tube  communicating  with  the  column  of  rarefied  air  in  the  chimney 
or  upright  flue.  This  communication  may  be  made  direct  at  that 
level,  provided  there  is  sufficient  remaining  height  in  the  chimney 
above  itj  if  not,  the  outlet  tube  should  be  conducted  down  to  a 
low  level- and  the  connection  be  there  made  with  the  chimney,  with 
a  semi-circular  bend,  so  as  not  to  impede  the  velocity  of  discharge. 
In  the  case  of  a  distant  perpendicular  fine,  care  must  be  taken  to 
make  the  connection  complete,  direct,  and  properly  insulated. 

The  close  throat  of  the  fire-grate,  or  other  entrance  into  the 
chimney,  at  the  fire  level,  or  the  heating  entrance  iitto  the  distant 
perpendicular  flue,  must  be  just  of  sufficient  area  to  permit  the 
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free  passage  of  the  products  of  combustion,  but  not  to  allow  other 
air  to  enter  and  cool  the  chimney  or  upright  flue.  Its  full  power 
as  an  exhaust  is  thus  maintained,  and  the  current  from  the  room 
to  the  fire,  heretofore  experienced,  becomes  non-existent. 

Where  a  fire  is  not  wanted,  at  any  time,  as  in  summer,  an 
arrangement  of  gas  jets,  with  Bunsen  burner,  or  other  appliance 
to  consume  a  large  proportion  of  air  and  a  small  proportion  of  gas, 
which  raises  great  heat  at  small  cost  and  free  from  smpke,  is  fitted 
up,  behind  the  fireplace,  to  produce  the  needful  expansion  of  the 
air  in  the  chimney. 

When  a  suitable  chimney  or  upright  flue  is  not  available,  the 
same  results  are  produced  by  a  tube,  of  sufficient  area  and  height, 
erected  above  a  sunlight  in  the  roof  of  the  hall,  in  cases  where 
both  lighting  and  heating  are  desired  to  be  efiecled  by  one  means. 
When  lighting  is  not  desired  by  such  means,  or  where  a  separate 
heater  is  desired,  to  be  used  alone,  or  as  an  auxiliary  to  a  sunlight, 
a  Bunsen  burner,  or  other  like  appliance,  is  fitted  in  the  outlet 
tube  at  its  lower  end.  The  height  and  area  of  the  tube  must  be 
sufficient  to  give  a  column  of  air,  of  such  capacity  as  will  carry  off 
the  impure  air  from  the  room,  in  ordinary  circumstances,  with 
very  little  burning  of  gas,  and  keep  the  exhaust  going  efficiently, 
even  with  the  most  crowded  attendance  in  the  room,  by  turning  on 
the  gas  fully.  The  amount  of  air  taken  off  by  the  outlet  tube  is 
effectively  regulated,  by  either  or  both  of  two  means — the  use  of 
valves  and  the  degree  of  heat  produced. 

In  order  to  prevent  radiation  and  loss  of  heat,  the  tube  should 
be  coated  outside  with  a  non-conducting  substance;  it  should  also 
be  covered  on  the  top  by  a  revolving  hood,  such  as  will  prevent 
ingress  of  rain  and  promote  free  and  full  discharge  of  air.  The 
best  hood  is  one  round-cowled  and  open-faced,  in  perfect  equipoise, 
turning  easily  and  accurately  with  the  wind,  and  fitted  so  as  to  be 
incapable  of  being  displaced  or  put  off  its  true  balanca 
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XXVI. — On  Hou^e  Drains  tcithmU  Ventilation,     By  John 

HONEYMAN,   F.R.I.B.A. 


[Abstract  of  Paper  read  before  the  Society,  6th  Ma^ch,  1889.] 


In  the  course  of  the  discussion  which  followed  the  reading  of  a 
paper  by  me  at  the  Bolton  Congress  of  the  Sanitary  Institute  in 
1887,  on  "  The  size  of  house  drains  and  the  use  and  misuse  of 
tl^ps,"  Mr.  H.  B.  Newton  proposed  that^  instead  of  increasing  the 
ventilation  of  house  drains — as  I  had  recommended, — we  should 
rather  by  all  possible  means  keep  sewage  free  from  contact  with  air, 
which  might  be  effected  to  a  large  extent  by  keeping  the  drains 
always  full.  (See  Transactions  of  the  Sanitary  Institute,  Vol  IX., 
p.  291.)  This  idea  was  not  favourably  entertained  by  the  meeting, 
but  I  concurred  with  Mr.  Newton  to  this  extent,  that  drains  should 
either  be  thoroughly  ventilated  or  not  ventilated  at  all,  and  that  it 
would  be  distinctly  better  to  have  our  house  drains  always  full  than 
to  have  them  in  the  condition  which  is  now  generally  considered 
satisfactory,  with  means  of  ventilation  which  are  quite  inefficient 
On  further  consideration,  I  am  inclined  to  think  that,  as  a  means 
of  protection  against  sewage  gas,  a  full  drain  is  superior  even  to  a 
well-ventilated  drain.  The  question  at  least  seems  of  sufficient 
importance  to  merit  the  careful  attention  of  the  members  of  our 
Sanitary  Section,  and  I  therefore  venture  to  bring  it  before  you. 

At  first  our  prejudices  are  strongly  aroused  against  the  idea  of 
keeping  our  house  drains  full  of  sewage ;  but  it  is  evident  that 
sewage  in  a  perfectly  water-tight  pipe  cannot  possibly  do  any 
person  any  harm  :  no  one  could  tell  whether  it  contained  pure 
water  or  foul.  But,  as  a  matter  of  fact,  there  is  no  reason  why  the 
house  drain  which  is  kept  full  should  not,  as  a  rule,  be  full  of 
pure,  or  nearly  pure,  water.  The  whole  requirements  are  remark- 
ably simple,  and  I  can  see  no  serious  practical  difficulty  in  the  way 
of  adopting  the  system.  The  first  requirement  is  that  the  house 
drain  should  be  so  laid  that  it  shall  always  remain  fiUl  from  end 
to  end,  the  sewage  overflowing  at  the  end  next  the  sewer.  Of 
course  the  drain  must  be  water-tight,  as  all  drains  ought  to  be. 
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The  second  requirement  is  that  means  be  provided  for  flushing  the 
drain  periodically,  either  automatically  or  otherwise —such  a 
volume  of  pure  or  waste  water  being  discharged  on  each  occasion 
as  shall  displace  the  whole  contents  of  the  drain.  Nothing  else  is 
required  except  attention  to  some  small  matters  of  detail  which 
present  no  special  difficulty.  For  example,  care  must  be  taken 
that  the  drain  does  not  syphon  into  the  sewer,  and  that  the  flushing 
tank  is  not  placed  higher  than  the  lowest  sink  or  water-closet 
connected  with  the  drain.  The  bottom  of  the  tank  should  be  at  the 
same  level  as  the  highest  part  (the  overflow)  of  the  drain,  but  in 
most  cases  the  top  of  it  might  be  much  higher,  giving  a  good  head 
for  the  flush.  It  is  also  important  that  the  house  drain  should  be 
no  larger  than  is  necessary  to  contain  the  house  sewage.  In  hardly 
any  case  would  this  exceed  six  inches  in  diameter,  and  it  will 
generally  be  advisable  that  the  drain,  so  far  as  it  is  within  the 
house,  should  be  of  iron. 

In  action,  this  drain  would  never  be  more  than  24  hours  without 
being  thoroughly  scoured,  and  its  contents  would  always  be  com- 
paratively pure  and  free  from  fermentation;  so  that  no  harm 
could  possibly  result  from  connecting  waste  or  soil  pipes  directly 
with  it ;  for,  in  the  flrst  place,  the  drain  could  contain  no  aerial 
microbes,  and,  in  the  second,  each  connection  would  be  effectually 
sealed. 

The  difference  between  this  system  and  that  in  ordinary  use 
may  be  summed  up  thus :  Under  the  present  system  the  drains  are 
always  full  of  air  more  or  less  foul  and  favourable  to  the  develop- 
ment of  virulent  microbes,  whereas  under  the  other  the  drains  are 
always  full  of  water  more  or  less  foul ;  and  the  essential  sanitary 
difference  is  this — that,  while  many  things  prejudicial  to  health  can 
come  out  of  the  one  drain,  nothing  prejudicial  to  health  can 
possibly  come  out  of  the  other.  The  one  is  a  constant  source  of 
danger,  from  which  we  attempt  to  guard  ourselves  by  means  which 
have  often  been  proved  to  be  unreliable  ;  the  other  need  give  us 
no  concern  whatever.  The  balance  of  advantage  therefore  seems 
clearly  on  the  side  of  the  latter. 
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XXVII.  —  Proposed  Scheme  for  the  Collection,  Treatment,  and 
Disposal  of  the  Setvage  of  Glasgovj.     By  D.  M.  Nelson. 


[Abstract  of  Paper  read  before  the  Society,  20th  March,  1889.] 


The  problem  of  how  to  deal  with  the  sewage  of  the  City  of 
Glasgow,  while  preserving  the  purity  of  the  River  Clyde,  has 
long  occupied  the  attention  of  eminent  engineers,  chemists,  and 
other  scientific  experts,  involving  much  scheming,  labour,  and 
expense,  while  yielding  little  else  than  the  fruits  of  bewilderment  • 
and  uncertainty  as  to  the  successful  issue  of  any  one  or  other  of 
the  various  processes  and  methods  propounded.  Absence  of 
continuity  in  the  schemes  promulgated  has  tended  greatly  to 
puzzle  the  public  mind,  caused  in  great  measure,  as  it  may  be 
said,  by  the  chemist  stepping  on  where  the  engineer  stepped  off, 
and  vice  versa,  instead  of  journeying  on  together  through  the  work 
from  the  inception  to  the  termination.  Without  desiring  to  dis- 
parage or  question  the  utility  of  any  of  the  schemes,  I  may  say 
that  the  one  I  am  about  to  describe  has  novelty,  feasibility,  and 
economy  to  commend  it. 

I  propose  to  divide  the  city  into  four  districts,  two  north  side 
and  two  south  side  of  the  river.  No.  1,  being  called  north-east, 
starts  from  the  foot  of  Dixon  Street  (St.  Enoch  Square),  running 
parallel  with,  and  conveniently  close  to,  the  river  and  round  north 
side  of  Glasgow  Green,  on  eastward  to  a  site  somewhere  on  or 
near  the  lands  of  Dalmarnock.  No.  2,  being  north-west,  starts 
also  from,  the  foot  of  Dixon  Street,  running  westward,  parallel, 
and  conveniently  close  to,  the  river  and  round  by  the  Queen's 
Dock  to  a  site  somewhere  on  the  lands  of  Merklands  or  White- 
inch.  No.  3,  being  south-east,  starts  from  the  foot  of  South 
Portland  Street,  running  eastward,  parallel  with,  and  conveniently 
close  to  the  river  to  a  site  on  or  near  the  lands  of  Shawfield. 
No.  4,  being  south-west,  also  commences  at  the  foot  of  South 
Portland  Street,  running  westward,  parallel  with,  and  con- 
veniently close  to,  the  river,  onwards  to  a  site  near  Fairfield. 

This  system  of  dividing  the  city  into  four  districts  somewhat 
equal  in  extent,  yet  each  possessing  features  peculiar  to  itself,  has 
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many  advantages  to  recommend  it,  as  one  or  other  of  the  districts 
might  be  selected  for  experiment  upon  a  moderate  scale,  and  after- 
wards altered  or  enlarged  as  matured  experience  may  justify. 
Finally,  all  the  stations  may  be  proceeded  with  and  adapted, 
separately  or  conjoined,  to  the  process  calculated  to  give  the  best 
results.  While  I  express  no  favour  for  the  processes  of  direct 
irrigation  or  filtration  as  regards  Glasgow,  I  am  prepared  to  admit 
that  it  would  be  difficult  to  find  in  the  same  area  four  districts, 
three  at  least  of  which  possess  facilities  so  favourable  to  the 
treatment  of  sewage  in  a  variety  of  ways,  and  all  so  capable  of 
being  extended  mechanically  to  meet  the  requirements  of  those 
outlying  burghs  which  may  be  conveniently  embraced  within  the 
radius  of  the  proposed  extension  of  the  district. 

A  description  of  one  of  the  stations  or  districts  will  suffice  in 
a  general  way  to  illustrat<e  all  four.  I  take  the  north-east  section. 
Starting  from  foot  of  Dixon  Street,  I  proceed  to  lay  an  inter- 
cepting canal  or  conduit,  composed  of  steel  plates  formed  into 
tubes,  each  measuring  21  to  25  feet  long  by  3  feet  to  5  feet  area, 
oval  in  section,  with  flanged  ends  bolted  to  each  other  and 
rendered  tight  by  means  of  a  patent  elastic  joint,  so  useful  in 
adapting  itself  to  any  movement  of  downward  pressure  and  sub- 
sidence or  inequalities  in  the  ground.  I  have  formed  a  preference 
for  such  pipes  made  from  steel  plates,  ribbed  and  rivetted 
together,  by  reason  of  their  cheapness,  lightness,  and  durability, 
also  by  reason  of  the  ease  and  rapidity  with  which  they  can  be 
laid  and  fitted  in  the  track.  Even  apart  from  the  very  great 
saving  here,  there  will  also  be  in  the  excavating  of  ground  and 
shoring  of  trenches  for  their  reception  a  saving  of  nearly  one- 
third  as  against  any  other  ordinary  system  of  sewerage;  and  as  I 
am  not  aware  of  any  one  having  preceded  me  in  the  proposal  to 
employ  this  form  of  steel  pipeage  for  the  conveyance  of  Glasgow 
sewage,  and  when  it  is  known  that  its  use  will  effect  a  saving  of 
about  a  hundred  thousand  pounds,  it  should  not  be  lost  sight  of, 
and  should  act  as  a  stimulant  in  having  the  work  proceeded  with 
at  once. 

This  steel  conduit  will  be  increased  in  area  as  it  extends 
towards  the  sewage  station,  so  as  to  carry  forward  what  it  receives 
in  intercepting  the  various  sewers  and  covered  bums  on  its  line 
of  march.  I  may  state  that  I  have  contrived  a  method  whereby 
storm,  rain,  and  harmless  surface-waters  may  be  largely  separated 
and  diverted  from  the  crude  and  offensive  sewage,  and,  after 
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simple  filtration,  caused  to  travel  at  once  into  the  river,  instead 
of  flowing  on — as  it  otherwise  would  do — to  the  sewage  works, 
causing  a  wasteful  decrease  of  manurial  value,  entailing  cost  of 
superfluous  pipeage  and  unduly  large  filtering  tanks,  not  to  speak 
of  the  wasteful  absorption  of  chemicals  and  the  additional  expense 
that  would  be  entailed  by  pumping  such  a  vast  quantity  of 
useless  liquid. 

Having  thus  briefly  described  my  mode  of  interception  and 
coUection  of  the  sewage,  I  will  now  describe  the  treatment  of  it  at 
the  works.  The  contents  of  the  conduit  may  either  fall  by  gravita- 
tion, or  be  pumped  into  a  large  tank  or  reservoir  supplied  with 
deodorising  chemicals,  whereby  the  sewage  may  at  once  be 
rendered  innocuous  and  free  from  disagreeable  smell — the  light  or 
surface  effluent  flowing  off  through  a  series  of  woo4  grids  into 
another  tank,  where  it  is  subjected  to  the  action  of  chemical  and 
mineral  substances,  and  ultimately  drawn  off  and  raised  by  centri- 
fugal or  other  force  to  the  uppermost  of  a  series  of  tanks,  built 
above  each  other,  so  as  to  yield  a  head  of  pressure  and  economise 
ground  space,  from  which  it  is  allowed  to  flow  irregularly  through 
one  deposit  of  purifying  material  after  another,  until  it  reaches 
a  given  point — deodorised,  filtered,  clarified,  and  chemically  pure. 
It  may  then  either  be  syphoned  into  the  river,  or,  more  properly, 
made  serviceable  to  the  adjoining  factories  for  boiler-feeding  or 
manufacturing  purposes.  The  heavy  or  sludge  portions  of  the 
sewage,  being  left  behind  to  settle,  are  then  immediately  passed 
through  a  series  of  close  vessels  into  deodorising  and  precipitating 
tanks,  filtering  to  a  condition  when  it  may  be  pressed  into  a  semi- 
dry  mass,  free  from  disagreeable  odour.  Following  this  it  may  be 
filter-pressed  into  cakes  or  blocks,  and  allowed  to  harden  in  a 
moderately-heated  dry  atmosphere,  then  sawn  or  ground  down  to 
the  consistency  of  rough  sand  or  gravel,  and  filled  into  bags,  and 
in  this  convenient  form  kept  ready  for  transit  to  country  districts, 
where  it  may  be  scattered  over  the  land  as  manure. 

As  regards  the  cost  of  the  proposed  scheme,  I  may  state  that 
an  intimate  acquaintance  with  engineering  and  contract  work  for 
thirty  years  past  enables  me  to  reckon  that  something  short  of 
half-a-million  of  money,  the  least  of  the  sums  yet  named^  will 
complete  the  system  now  suggested,  and  fully  equip  the  four 
district  stations  which  I  regard  as  requisite  to  carry  on  the  work 
affecting  us  as  citizens. 


314  Philosophical  Society  of  Glasgow, 


XXVIII. — Biographical  Notice  of  the  late  Dr.  William  Wallace, 
By  John  Mayeb,  Secretary  of  the  Society. 


[Bead  before  the  Society,  9th  January,  1889.] 


In  his  address  delivered  to  the  Society  at  the  opening  of  the 
present  session,  our  much-esteemed  President  announced  the  death 
of  a  former  occupant  of  the  presidential  chair,  Dr.  William 
Wallace ;  and  he  made  some  pointed  remarks  in  regard  to  that 
gentleman's  eminent  position  in  applied  chemistry,  together  with 
a  few  feeling  and  graceful  utterances  concerning  Dr.  Wallace  as 
a  man  with  whom  he  had  had  much  personal  and  professional 
intercourse*.  Dr.  Bussell  also  indicated  that  he  would  leave  to 
other  and  more  competent  hands  to  give  a  summing-up  of  what 
our  deceased  colleague  and  Past-President  was  to  the  Society,  and 
to  his  profession  as  a  scientific  chemist.  In  undertaking,  at  the 
request  of  the  Council,  to  do  the  summing-up  referred  to,  it  is  not 
that  I  am  more  competent  to  do  so  than  many  other  members  of 
the  Society,  but  partly  because  I  felt  it  almost  fo  be  a  matter  of 
duty  both  to  the  Society  and  to  Dr.  Wallace's  memory,  and  partly 
because  I  had  personally  known  him  and  much  of  his  work  for  a 
very  long  time,  probably  for  a  longer  time  than  most  other 
members  of  the  Society,  and  certainly  for  upwards  of  thirty  years. 

As  may  be  well  known  to  most  of  the  members.  Dr.  Wallace 
was  for  many  years  most  intimately  identified  with  the  chemistry 
and  physics  of  the  gas  manufacture  arid  gas  lighting,  and  with 
the  chemistry  of  the  sewage  question;  and  in  both  of  those 
departments  of  inquiry  his  death  will  prove  to  be  a  public  loss,  as  it 
is  certainly  a  very  decided  loss  to  the  science  of  applied  chemistry 
generally.  He  had,  indeed,  secured  for  himself  in  the  scientific 
world  a  position  that  was  almost  unique.  The  sad  event  of  his 
death  occurred  on  Monday,  5th  November,  after  an  intermittent 
illness  extending  over  a  period  of  four  years  or  thereby.  Until 
about  a  month  before  his  decease,  however,  he  was  able  to  take  a 
general  superintendence  of  his  business  afiairs ;  but  his  relatives 
and  his  immediate  acquaintances  who  were  admitted  to  his  sick 
chamber  could  scarcely  help  concluding  that  his  end  was  fast 
approaching. 

Dr.  Wallace,  who  was  fifty-six  years  of  age  at  his  death,  was  a 
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natiye  of  Edinburgh,  but  it  was  in  this  city  that  he  received  all 
his  education  as  a  youth.  His  father,  also  William  Wallace,  a 
landscape  and  portrait  painter  of  very  considerable  merit,  settled 
down  in  Glasgow  (when  young  Wallace  was  about  five  years  of 
age),  regarding  it  as  the  centre  of  a  much  wider  field  for  the 
practice  of  his  art  than  was  the  "  Modern  Athens  "  at  that  time. 
He  painted  very  many  portraits  of  great  excellence,  numbering 
amongst  his  leading  patrons  the  Coatses  and  the  Clarks  of  the 
adjoining  burgh  of  Paisley.  The  late  Sir  Daniel  Macnee,  an 
esteemed  member  of  this  Society,  regarded  the  elder  Wallace  as 
one  of  the  cleverest  draughtsmen  that  ever  he  knew.  But  young 
Wallace's  proclivities,  when  he  began  to  show  any,  led  him  into  a 
very  different  field  of  study  and  professional  labour  from  that  of 
his  father.  He  had  the  great  benefit  of  being  a  pupil  in  the  High 
School  of  Glasgow  when  two  of  the  principal  masters  were 
Dr.  Connell  and  Mr.  Wolski,  the  teacher  of  French,  two  educa- 
tionists who  have  rarely,  if  ever,  been  excelled  in  their  respective 
departments  in  that  famous  seminary.  Young  Wallace  early 
showed  a  marked  inclination  for  the  study  of  chemistry,  and  by  the 
time  that  he  was  fifteen  years  of  age  or  so  he  began  to  attend  the 
Evening  Popular  Lectures  of  the  late  Dr.  Frederick  Penny,  who,  as 
a  lecturer  in  Anderson's  College,  has  left  many  pleasing  recollections 
in  the  minds  of  those  who  were  his  students.  By-and-by  he  became 
a  regular  laboratory  student  with  Dr.  Penny,  and  after  completing 
his  course  of  study  in  the  *'  Andersonian ''  he  made  a  sojourn  in 
Germany,  where,  at  the  University  of  Giessen,  he  studied  for  a 
couple  of  years  under  the  great  Liebig,  the  **  father  of  organic 
chemistry,"  and  took  his  degree  of  Doctor  of  Philosophy  (Ph.D.) 
The  training  which  he  had  the  pleasure  of  receiving  under  that 
great  master  in  chemical  research  and  chemical  philosophy  was 
ever  afterwards  shown  in  Dr.  Wallace's  own  teaching. 

On  returning  to  Scotland  (in  or  about  the  year  1851),  he  became 
laboratory  assistant  to  Dr.  Penny,  his  former  master,  a  post  which 
he  held  for  a  number  of  years.  When  Penny  began  to  be  seriously 
affected  by  the  heart  ailment  which  ultimately  carried  him  off, 
Dr.  Wallace  took  charge  of  the  Popular  Evening  Lectures  in 
Anderson's  College  during  two,  if  not  three,  sessions — 1855-56-57. 
As  many  persons  are  well  aware,  he  was  a  great  favourite  with  the 
students.  His  lectures  bore  largely  on  food-stuffs  and  on  organic 
chemistry  generally.  If  I  mistake  not,  he  also  took  charge  for  several 
years  of  the  evening  class  in  chemistry  in  the  Glasgow  Mechanics' 
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Institution,  when  its  home  was  in  Korth  Frederick  Street  Of 
the  many  students  of  chemistry  who  attended  the  Andersonian 
Friday  Evening  Lectures  at  the  time  of  which  I  speak  I  might 
mention  numbers  who  have  since  attained  distinction.  I  will 
refer  only  to  one — namely,  my  excellent  friend  Mr.  Robert  R. 
Tatlock,  whom,  after  such  a  long  lapse  of  time,  I  can,  in  imagina- 
tion, still  see  in  his  usual  bench  busy  taking  notes  of  the  lectures: 
for  I  was  likewise  a  student  of  chemistry  under  our  late  Fast- 
President,  and  subsequently  under  Dr.  Penny.  Referring  for  a 
moment  to  the  lectures  given  by  Dr.  Wallace,  I  may  say  that  they 
were  well  delivered,  though  not  in  the  ore  rotundo  style  which 
was  BO  characteristic  of  Penny's  discourses.  They  were  highly 
instructive  and  interesting,  and  they  afforded  Dr.  Wallace  an 
excellent  opportunity  of  showing  that  he  had  a  good  mechanical 
head  for  small  things,  as  also  great  aptitude  for  fitting  up  chemical 
apparatus.  At  this  time  Dr.  Wallace  began  to  give  a  great 
amount  of  attention  to  the  manufacture  and  purification  of  coal 
gas,  practical  illustrations  of  which  were  given  to  the  students  by 
visits  to  the  local  gas-works. 

Later  on  he  started  on  his  own  account  as  an  analytical  and 
consulting  chemist,  in  which  capacity  he  had  an  extensive  practice 
during  the  long  period  of  thirty  years.  His  first  laboratory,  which 
was  in  the  block  of  buildings  where  the  Inland  Revenue  Office 
now  stands  at  the  comer  of  North  Frederick  and  Gebrge  Streets, 
was  a  familiar  place  of  resort  for  many  well-known  local  chemists 
of  those  days.  For  the  long  period  of  eighteen  years  prior  to  his 
death  Dr.  Wallace,  in  conjunction  with  his  two  partners,  Mr. 
Tatlock  and  Dr.  John  Clark,  carried  on  what  was  certainly  the 
largest  analytical  business  in  Scotland,  and  was  probably  not 
excelled  by  that  of  any  firm  in  the  kingdom.  In  one  year,  1871-72, 
it  embraced  2,042  analyses,  and  in  the  following  year  it  was 
considerably  increased,  while  up  till  his  lainented  death  it  continued 
to  hold  a  front  rank.  The  professional  work  done  came  largely 
from  the  Glasgow  district,  but  also  from  many  other  places  in 
Scotland ;  and  from  London,  Liveipool,  Manchester,  Middles- 
brough, Bristol,  Plymouth,  and  other  towns  in  England ;  and 
from  Hamburg,  Rouen,  and  other  places  on  the  Continent. 

Dr.  Wallace  continued  to  give  special  attention  to  the  study  of  coal 
gas — its  analysis,  its  manufacture,  its  purification,  its  examination 
photometrically,  its  economic  combustion,  &c. ;  and  in  this  branch 
of  technology  he  eventually  became,  and  was  long  regarded  as,  one 


Me.  John  Mater  on  the  late  Dr.  William  Wallace.     317 

of  the  leading  authorities  in  the  United  Kingdom.     His  position 
as  an  expert  in  gas  matters  was  early  recognised  by  the  Glasgoi^ 
Magistrates.    As  an  expert  he  was  employed  by  the  City  Authori- 
ties about  twenty  years  ago  in  connection  with  the  parliamentary 
action  which  resulted  in  the  passing  of  the  Glasgow  Corporation 
Gas  Act  of  1869 ;  and  that  was  followed  by  his  appointment  to 
the  office  of  Gas  Examiner  for  the  City,  in  which  capacity  he  had 
to  conduct  weekly  testings  at  several  stations.     He  retained  this 
office  up  till  his  death.     For  about  two  years  he  was  likewise  Gas 
Examiner  for  the  Burgh  of  Paisley,  and  he  had  also  made  pro- 
fessional examinations  of  gas  in  London  and  other  English,  as 
well  as  Scottish  towns.     He  devoted  much  of  his  time,  more 
especially  during  the  ten  years,  1868-1877,   to   analysing   and 
testing  for  use  in  gas-making  upwards  of  200  varieties  of  Scotch 
coals,  including  cannels,  splints,  shales,  &c.,  as  also  samples  of 
such  minerals  from  American,  Australian,  and  other  foreign  coal- 
fields.    His  results  were  embraced  under  various  heads — ^such  as 
the  physical  properties  of  the  minerals,  the  composition  of  the 
volatile  matters  contained  in  them,  the  composition  of  the  coke 
which  the  minerals  yielded,  and,  in  respect  of  the  gas,  its  yield 
per  ton  of  coal,  its  illuminating  power,  its  sperm  value,  &c. 
These  analyses,  which  were  ultimately  published  in  a  collected 
form,  are  still  regarded  as  being  of  the  highest  value  to  gas 
managers,   directors   of  gas   companies,  gas   commissioners,  &c. 
While  speaking  of  the  work  done  by  Dr.  Wallace  as  an  analyst, 
I  may  also  here  mention  that  prior  to  the  year  1876  he  had  made 
something  like  2,000  analyses  of  ironstone  of  various  kinds,  lime- 
stones, fire-Qlays,  furnace  coals,  pig  iron,  and  blast  furnace  slags. 
Of  these  a  number  of  examples  illustrative  of  the  Scottish  iron 
manufacture  were  published  in  that  year  in  a  volume  on  '^  The 
Leading  Lidustries  of  Glasgow  and  the  West  of  Scotland  " — one 
of  three  guide-books  presented  to  the  members  of  the  British 
Association  at  the  Glasgow  Meeting  of  that  year,  by  the  Local 
Reception  Committee. 

Continuing  to  speak  a  little  further  regarding  his  connection 
with  the  science  and  practice  of  the  gas  industry,  I  should  state 
that  the  first  published  paper  in  this  department  of  his  work,  of 
which  I  can  find  any  notice,  was  entitled  "  On  Some  Points  in  the 
History  of  Coal  Gas,''  a  subject  which  he  treated  in  a  lecture 
delivered  at  the  annual  meeting  of  the  North  British  Association 
of  Gas  Managers  in   1869.      His  next    paper  was   "On    the 
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Economical  Combustion  of  Coal  Gas."  It  was  an  experimental 
eliscoorse  which  he  gaye  in  March,  1874,  to  the  Philosophical 
Society  of  Glasgow,  whose  membership  he  entered  in  the  year 
1851.  This  was  a  most  comprehensive  and  interesting  paper; 
and  it  showed  that  Dr.  Wallace  had  an  extensive  and  intimate 
acquaintance  with  the  gas-burners  that  had  up  to  that  time  been 
brought  into  notice.  In  the  year  1874  the  members  of  the 
North  British  Association  of  Gas  Managers  had  the  pleasure  of 
hearing  a  discourse  from  Dr.  Wallace  on  the  influence  of  pressure 
on  the  illuminating  power  of  coal  gas ;  and  on  that  occasion  he 
also  had  a  paper  on  a  new  system  of  photometry  for  gas.  Three 
years  later,  at  the  annual  meeting  of  the  same  Association  held  in 
Stirling,  he  gave  another  lecture,  the  subject  of  which  was  "  The 
Bunsen  Burner."  In  the  course  of  his  exceedingly  interesting 
remarks,  he  not  only  described  the  burner  in  detail  and  the 
character  of  the  flame  produced  by  it,  but  also  showed  the  various 
modes  of  applying  it  in  practice  in  the  laboratory. 

A  marked  recognition  of  the  position  now  secured  by  Dr.  Wallace 
in  connection  with  the  development  of  the  illuminating  proper- 
ties of  coal  gas  was  made  in  the  year  1877,  at  the  Plymouth 
meeting  of  the  British  Association,  on  which  occasion  a  Committee, 
which  included  himself.  Professor  Dittmar,  of  Anderson's  College, 
and  the  late  Mr.  T.  Wills  (a  great  authority  on  gas  matters),  was 
constituted  for  the  purpose  of  reporting  on  the  best  means  for 
the  development  of  light  from  coal  gas  of  diflerent  qualities. 
Dr.  Wallace  was  appointed  Secretary,  or  "  Reporter ; "  and  in  the 
following  year,  at  the  Dublin  meeting  of  the  Association,  Part  L 
of  the  report,  which  had  been  drawn  up  by  Dr.  Wallace,  was 
submitted.  Part  II.  of  the  report  (which  was  drawn  up  by 
Mr.  J.  Pattinson,  of  Newcastle-on-Tyne,  who  had  taken  the  place 
of  Mr.  Wills  on  the  Committee''^)  dealt  chiefly  with  gas  made  from 
common  bituminous  coal  of  the  Newcastle  and  other  coal-flelds  ; 
while  Dr.  Wallace's  portion  of  the  report  had  reference  chiefly  to 
the  use  of  cannel  gas,  such  as  is  supplied  in  most  towns  of  Scotland. 

In  the  year  1879  Dr.  Wallace  communicated  to  the  Philoso- 
phical Society  of  Glasgow  a  paper  bearing  the  title,  "On  the 
Heating  Power  of  Coal  Gas  of  Different  Qualities,"  in  the  course 
of  which  he  worked  out  the  general  fact  that  gas  of  low  illumina- 
ting power  is  the  cheapest  for  heating  purposes.     About  this  time 

*  Mr.  Wills  died  before  completing  his  share  of  this  important  piece  of 
technical  work ;  and  in  his  early  death  science  suffered  a  great  loss. 
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he  also  gave  attention  to  the  condition  in  which  sulphur  exists  in 
coal — a  subject  with  which  he  dealt  in  a  paper  read  before  the 
Chemical  Section  of  the  Society.  Within  the  last  three  or  four 
years  the  deceased  was  much  associated  with  Mr.  W.  Foulis, 
the  General  Manager  of  the  Glasgow  Corporation  Gas- Works, 
in  prosecuting  an  inquiry  as  to  the  propriety  of  reducing  the 
illuminating  power  of  the  gas  made  in  Glasgow,  in  consequence  of 
the  Corporation  Gas  Committee  having  resolved  to  ask  for  parlia- 
mentary powers  to  make  an  important  change  in  this  direction. 

In  connection  with  his  investigations  regarding  coal  gas  and  its 
economic  combustion  as  an  illuminating  agent,  Dr.  Wallace  was 
again  made  the  subject  of  very  marked  recognition,  for  in  the 
year  just  mentioned  (1879)  he  obeyed  a  call  from  the  Society  of 
Arts,  London,  to  read  a  paper  on  "  Gas  Illumination,"  for  which 
he  was  awarded  one  of  the  silver  medals  of  the  Society. 

As  makers  of  gas-burners  and  patentees  of  new  gas-lamps  are 
well  aware,  Dr.  Wallace  was  extensivelv  consulted  in  reference  to 
such  inventions,  and  commissioned  to  report  upon  them  pro- 
fessionally. One  of  his  most  important  pieces  of  work  in  con- 
nection with  gas  matters  was  to  serve  as  a  juror  in  the  Exhibition 
of  Gas  and  Electric  Lighting  Appliances  held  under  the  auspices  of 
the  Philosophical  Society  in  the  year  1880.  The  work  which  he 
had  to  do  on  that  occasion,  in  the  way  of  testing  and  reporting 
u^on  gas-melei*s,  governors,  «kc.,  was  very  great,  and  of  permanent 
value.  His  fellow-jurors  freely  admit  that  the  work  was  his  and 
not  theirs. 

For  a  number  of  years  our  deceased  Past-President  also  held  a 
sort  of  unique  position  in  connection  with  the  sugar  industry. 
So  far  back  as  the  year  1859  he  gave  a  lecture  before  this  Society 
on  "The  Chemistry  of  Sugar  Refining;"  and,  again,  a  few  years 
later  he  gave  a  discourse  on  "  Animal  Charcoal  in  Eelation  to  its 
Use  in  Sugar  Refining ;"  and  this  was  very  shortly  followed  by  one 
on  "The  Chemistry  of  the  Sugar  Manufacture  and  Sugar  Refining." 
He  was  now  regarded  as  the  leading  authority  in  the  kingdom  in 
respect  of  the  science  of  the  industry  which  is  practised  in 
the  neighbouring  town  of  Greenock  on  such  an  immense  scale; 
and,  as  an  evidence  of  the  estimate  which  professional  chemists 
had  formed  of  him  in  that  branch  of  applied  chemistry,  he  was 
invited  by  the  Chemical  Society  of  London  to  give  a  discourse 
before  the  Fellows,  the  subject  of  which  was  "  The  Chemistry  of 
Sugar  Refining."     He  was  thus,  in  a  great  measure,  the  pioneer  of 


320  PhilosophiccU  Society  of  Glasgow, 

the  application  of  chemistry  to  sugar  refining,  and  he  continued 
for  a  number  of  years  to  act  as  chemist  and  technical  adviser  to 
the  leading  houses  engaged  in  that  industry.  In  course  pf  time, 
however,  as  refiners  and  their  chemists  began  to  devote  themselves 
to  the  solution  of  chemical  problems  bearing  upon  their  manu- 
factures, his  services  as  a  specialist  were  less  required. 

Dr.  Wallace  was  extensively  employed  from  time  to  time  by 
the  Glasgow  Municipal  Authorities  to  inspect  and  report  on  sewage 
systems  in  operation  in  various  parts  of  the  country,  and  to  carry 
out  important  analytical  investigations  locally,  for  the  purpose  of 
enabling  them  to  endeavour  to  solve  the  great  sewage  problem — 
which  still  seems  to  be  as  far  from  solution  as  ever.  The  varioos 
reports  which  he  prepared  in  response  to  the  commissions  which 
he  received  are  of  very  great  value,  and  form  a  permanent  record 
of  the  high  position  to  which  he  attained  in  this  department  of 
public  policy  and  technical  research.  Municipal  bodies  in  other 
parts  of  the  country  also  felt  it  to  be  their  duty  to  avail  themselves 
of  the  professional  services  of  Dr.  Wallace  in  connection  with 
schemes  for  sewage  utilisation  and  water  supply.  One  of  the 
Glasgow  Health  Lectures  delivered  in  1881  was  given  by  him, 
the  subject  being  "  On  Water  and  Water-Supply."  On  another 
occasion  he  delivered  a  course  of  four  public  lectures  under  the 
auspices  of  the  Lord  Provost,  Magistrates,  and  Town  Council, 
when  he  dealt  with—"  The  Air  of  Towns,"  "  The  Water-Supjdy 
of  Towns,"  "The  Disposal  of  Sewage,"  and  "Food  and  its 
Preservation."  Those  four  lectures,  which  were  subsequently 
published  in  a  volume,  enable  one  to  form  an  excellent  notion  of 
the  scientific  character  of  Dr.  Wallace's  mind,  and  of  the  manner 
in  which  he  treated  important  problems  of  a  practical  nature.  At 
the  Glasgow  Congress  of  the  Sanitary  Institute  he  read  a  paper  on 
"  Some  Sanitary  Aspects  of  House  Construction."  In  this  con- 
nection I  may  here  mention  that  one  of  his  Philosophical  Society 
papers  was  on  "  Air  and  Water  in  Relation  to  Public  Health,"  and 
another  was  on  "  The  Germ  Theory  of  Putrefaction."  On  one 
occasion  he  placed  the  architects  of  Glasgow  under  a  debt  of 
gratitude  to  him  by  giving  them  a  discourse  on  "  The  Chemistry 
of  Building  Stones." 

As  already  mentioned,  Dr.  Wallace  became  a  member  of  this 
Society  in  the  year  1851,  but  it  was  not  till  the  year  1870  that  he 
became  a  member  of  Council.  He  subsequently  served  in  the 
Council  for  a  second  term  of  three  years,  by-and-by  becoming  one 
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•  

of  the  Vice-Presidents,  and  eventually  filling  the  office  of  President 
with  great  acceptance  for  the  usual  term  (1879-1882).  He  was 
an  honoi'arj  member  of  the  Gas  Institute,  and  of  the  North 
British  Association  of  Gas  Managers,  and  a  Fellow  of  the  Koyal 
Society  of  Edinburgh,  of  the  Chemical  Society,  and  of  the  Institute 
of  Chemistry. 

Dr.  Wallace  will  long  be  remembered  as  a  zealous  servant  of 
science,  an  excellent  citizen^  and  a  faithful  friend.  In  testimony 
of  the  respect  in  which  he  was  held  by  his  fellow-members  of  the 
Glasgow  and  Scottish  Section  of  the  Society  of  Chemical  Industry, 
the  first  meeting  of  the  present  session,  which  was  to  have  taken 
place  on  the  6th  November,  was  postponed  till  the  12th.  A  few 
members  assembled  on  the  first-named  date,  when  the  Vice- 
Chairman  (Mr.  R.  H.  Tatlock)  alluded  in  feeling  terms  to  the  loss 
the  Society  had  sustained  in  the  death  of  Dr.  Wallace,  and  of  the 
loss  which  the  event  had  brought  to  him  personally ;  the  deceased 
having  been  his  partner  in  business  for  a  long  series  of  years,  during 
which,  he  said,  the  slightest  dissension  had  never  arisen  between 
himself  and  his  friend  thus  prematurely  removed. 

By  the  papers  which  he  communicated  to  the  Society  and  to  its 
Chemical  Section,  and  by  the  work  rendered  in  other  ways, 
Dr.  Wallace  conferred  upon  the  Philosophical  Society  of  Glasgow 
benefits  which  none  of  us  can  estimate  at  their  full  value.  He 
loved  it  well  and  loved  it  long,  and  ho  served  it  faithfully.  Many 
of  us  who  knew  him  long  and  intimately  feel  that  he  has  left  a 
blank  which  will  not  easily  be  filled  up. 

Looked  back  upon  in  his  social  relationships,  alike  in  his  family 
and  amongst  his  fellow-men,  the  deceased  was  kind,  gentle,  and 
loving,  so  much  so  that,  even  under  great  provocation,  scarcely 
ever  did  an  angry  word  escape  his  lips,  and  if  it  did  it  seemed, 
almost  as  soon  as  said,  to  be  repented  of.  His  forbearance  was 
altogether  what  we  rarely  see,  yet  it  was  combined  with  a  calm 
firmness  that  impressed  his  more  intimate  friends  with  the  evenly- 
balanced  tenor  of  his  mind.  His  conversational  powers — drawing 
on  his  rich  stores  of  knowledge — were  considerable,  and  at  all 
times  they  were  much  enhanced  by  his  willingness  to  communicate 
that  knowledge  to  anyone  who  presented  a  question  for  discussion, 
while  his  candour  and  probity  made  his  opinion  of  real  value. 
He  was  one  whom  to  know  intimately  was  to  respect  and  love  ; 
and  aU  who  so  knew  him  will  say  that  he  has  left  only  pleasant 
memories. 

Vol,  XX.  x 
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XXIX. — Biographical  Notice  of  Edward  Maxwell  Dixon,  B,Se. 
(London),  late  Headmaster  of  Allan  Glen^s  School,  and  far- 
nierly  Secretary  of  the  Philosophical  Society  of  Glasgow.  By 
John  G.  Kerr,  M.A. 


[Read  before  the  Society,  1st  May,  1889.] 


Edward  Maxwell  Dixon  was  born  on  the  25th  July,  1829,  at 
Knowehead,  near  Springkell,  in  the  county  of  Dumfrie&     His 
earlier  years  were  spent  in  Cumberland,  for  his  parents  removed 
in  1830  to  a  farm  near  Armathwaite,  on  the  Eden;  and  thus  it 
came  about  that,  while  of  Scottish  parentage  and  descent,  and 
marked   by   all   the   strong    characteristics    of   his    people,    his 
sympathies  and  desires  up  to  the  very  last  turned  towards  the  rich 
woodlands  and  cosy  quiet  hamlets  of  Northern  England.     One 
little  comer  of  Scottish  soil  held  firm  grip  on  his  memory  and 
affection,  for  he  often  spoke  of  his  cheery  school-days  at  Kirk- 
patrick-Fleming,  and  his  trouting  exploits  on  the  Kirtle  Water. 
The  seven  years  which  he  spent  here  with  his  grandfather  bring 
us  to  1843.     In  this  year  we  find  him  living  at  BroomhiUs,  near 
Carlisle,  and  enrolled  as  a  pupil  under  Mr.  Joseph  Hannah,  of  the 
Abbey  Street  Academy.     His  schoolfellows  of  tnis  period  speak  of 
him  as  an  eager,  thoughtful  boy,  fond  of  his  studies,  with  a  decided 
turn  for  problems  of  all  sorts;  one  in  whom  there  was  a  strong 
love  for  nature,  and  with  habits  of  observation  constantly  culti- 
vated.    Although  never  of  very  robust  health,  he  was  an  active 
pedestrian,  and  an  enthusiastic  disciple  of  Izaak  Walton.     Mr. 
Hannah   soon  discerned  the  lad's  quality,  fostered  his  special 
tendencies,  and  encouraged  him  in  his  efibrts.     Evidence  of  his 
progress  may  be  found  in  some  short  papers  and  mathematical 
solutions  contributed  by  him  at  the  age  of  seventeen  to  a  scientific 
magazine,  and  in  the  fact  that  in  1846  he  was  appointed  to  an 
assistantship  in  the  academy.     As  the  course  of  events  determined 
that  Mr.  Dixon's  reputation  should  rest  more  on  his  power  and 
influence  as  a  teacher  than  on  his  work  as  an  investigator,  it  is  of 
some  interest  to  learn  that  in  these  years  of  his  novitiate  he  gave 
strong  indications  of  control  over  boys,  carefulness  and  patience  in 
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the  discharge  of  his  duties,  and  unusual  clearness  in  his  ezplana* 
tion&  The  inscription  on  a  testimonial  presented  to  him  in  1848 
hj  the  pupils  of  this  school  supports  the  words  of  praise  which 
now  come  from  those  who  were  in  touch  with  him  forty  years  ago. 
But  it  must  be  remembered  that,  however  excellent  were  the 
qualities  which  he  possessed,  it  was  a  matter  of  great  moment 
that  he  received  his  education  and  training  under  one  who  com- 
bined with  sound  scholarship  all  those  gifts  which  are  needed  for 
successful  teaching.  In  the  summer  of  1852  Mr.  Dixon  came  to 
Glasgow  with  the  object  of  still  further  qualifying  himself  for  his 
profession,  and  became  a  student  of  the  Church  of  Scotland 
Training  College  for  Teachers. 

The  reputation  which  he  made  for  himself  during  his  coui<se  there, 
and  other  distinctions  to  which  he  attained,  secured  for  him  in  1853 
the  lectureship  on  Mathematics  in  that  college.  For  nearly  a 
quarter  of  a  century  he  held  this  office,  and  it  would  be  difficult 
to  over-estimate  the  influence  which  he  exercised  upon  the  present 
race  of  teachers.  This  influence  was  due  not  merely  to  the  nature 
and  scope  of  the  subjects  belonging  to  his  section  of  the  curriculum, 
but  more  especially  to  the  methods  of  treatment  which  he  pursued. 
The  student  felt  himself  suddenly  bereft  of  all  fictitious  aids,  and 
the  distinction  between  casual  information  and  systematised 
knowledge  stood  forth  in  frigid  clearness.  Then  came  the  com- 
plementary process,  which,  however,  was  not  so  much  the  building 
up  of  an  intricate  and  well-designed  structure  of  facts  as  the 
rigorous  disciplining  of  the  mental  powers  with  skilfully-arranged 
problems  in  mathematics  and  physical  science.  Few  men  possess 
the  fulness  of  knowledge,  the  sharp  discernment  of  essentials,  the 
precision  of  thought,  the  quick  perception  of  the  routes  to  error, 
and  the  simplicity  of  language,  which  made  every  lesson  given  by 
Mr.  Dixon  of  permanent  good — both  from  the  matter  and  the 
manner  of  it.  Intellectual  effort  was  demanded,  was  compelled, 
yet  seemed  spontaneously  given,  and  all  aimless  straying  was 
controlled  by  a  master-mind ;  and,  as  mental  processes  were  of 
more  consequence  than  quick  returns,  so  it  has  happened  that  his 
endeavours  to  induce  right  habits  of  reasoning  and  of  acquiring 
knowledge  have  touched  to  the  core  the  education  of  the  West  of 
Scotland.  The  period  which,  in  retrospect,  gave  Mr.  Dixon 
greatest  pleasure  extended  from  1854  to  1860.  His  department 
had  then  reached  a  very  high  level;  he  had  received  one  of  the  very 
few  Physical  Science  lectureship  grants  offered  by  Government  to 
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Normal  Colleges,  and  work  proceeded  with  enthusiasm  and  success. 
The  note-books  belonging  to  students  of  that  period — and  most  of 
these  students  are  now  the  leading  men  in  their  profession — testify 
to  a  wide  scope  of  exacting  study,  to  well-balanced  and  invigorating 
instruction,  and  to  the  acquirement  of  habits  of  accurate  and 
capable  work. 

In  1860  Mr.  Dixon  became  a  member  of  the  Philosophical 
Society  of  Glasgow,  but  it  is  in  1874  that  we  find  the  first  contri- 
bution of  importance  by  him  to  its  Proceedings,  On  December 
21st  of  that  year  he  read  before  the  Chemical  Section  a  paper  on 
"  The  Estimation  of  Phosphoric  Acid."  The  paper  started  with  a 
discussion  of  the  principles  on  which  the  examination  of  analytical 
processes  should  be  conducted.  He  showed  that  it  was  not 
admissible  to  use  sulphate  of  soda  in  making  up  magnesia  mixture, 
and  he  brought  forward  eight  sets  of  experiments  made  for  the 
purpose  of  determining  the  influence  of  various  alkaline  salts  upon 
the  estimation  of  phosphoric  acid.  This  paper  was  supplemented 
on  January  18th,  1875,  by  a  further  examination  of  this  important 
process,  and  in  both  papers  the  author  exhibits  command  over 
laboratory  practice,  familiarity  with  the  results  of  Continental 
chemists,  and  a  calm  judicial  mind.  All  his  scientific  work  is 
marked  by  these  qualities,  and  one  reads,  for  example,  his  criticism 
of  the  arguments  and  experiments  bearing  upon  the  theory  of  the 
constitution  of  ultramarine,  or  the  account  of  his  own  inquiries 
into  the  conditions  for  successful  brewing,  with  the  feeling  that  if 
fortune  had  placed  Mr.  Dixon  in  control  over  some  department  for 
scientific  investigation  both  science  and  industry  would  have 
materially  benefited.  The  research  with  which  his  name  is  chiefly 
associated  sprung  directly  from  one  of  these  inquiries  into  the  exact 
state  of  knowledge  regarding  some  outlying  point  in  chemistry. 
I  refer  to  the  set  of  statistics  upon  the  condition  of  Glasgow  Air 
with  which  Mr.  Dixon,  in  conjunction  with  the  Medical  Officer  of 
Health,  furnished  the  Town  Council  of  Glasgow  during  the  years 
1877  and  1878. 

In  1875  an  inquiry  into  the  production  of  nitric  acid  from  the 
free  nitrogen  of  the  air  was  made  by  Mr.  Stanford,  Dr.  Clark,  and 
Mr.  Dixon.  The  repor<>  which  was  drawn  up  and  presented  to 
this  Society  by  Mr.  Dixon  is  printed  in  Vol.  X.  of  the  Proceedings, 
In  it  he  gives  an  account  of  all  the  leading  evidence  on  the  subject, 
and,  after  weighing  the  opinions  and  experiments  of  Schonbein, 
Meissner,  Bohlig,  and  Carius,  he  concludes  that  (1)  free  nitrogen 
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is  oxidised  by  the  passage  of  electrical  discharges  through  the  air; 
(2)  it  is  yet  doubtful  whether  the  free  nitrogen  of  the  air  is  oxidised 
when  brought  into  contact  with  substances  undergoing  oxidation; 
and  that  (3)  there  are  no  other  conditions  under  which  nitric  acid 
is  known  to  be  formed  from  free  nitrogen. 

While  working  at  this  report  a  wider  field  suggested  itself,  and 
Mr.  Dixon  began  to  arrange  apparatus  for  the  continuous  sampling 
and  testing  of  air  in  different  localities. '  His  combination  and 
processes  were  exhibited  before  the  Chemical  Section  of  the 
British  Association  at  the  Meetino;  held  in  this  City  in  1876: 
and  during  the  two  succeeding  yea«  the  coUection  of  Information 
regarding  atmosphere  impurities  was  carried  on  at  various  stations 
in  and  around  Glasgow.  The  air  examined  at  a  station  on  Eagles- 
ham  Moor  supplied  a  standard  for  comparison.  No  scientific  man 
can  question  the  advisability  of  having  such  statistics  as  Mr.  Dixon 
sought,  and  no-  one  familiar  with  the  investigation  can  fail  to 
appreciate  the  fertility  of  resource  which  overcame  the  mechanical 
and  chemical  difficulties,  and  the  administrative  ability  which 
organised  and  cairied  out  the  scheme ;  and  we  must  bear  in  mind 
"  that,  with  the  exception  of  the  observations  made  at  Montsouris, 
near  Paris,  there  had  been  no  other  analysis  which  represented  or 
aspired  to  represent  the  condition  of  the  air  of  'one  locality  con- 
tinuously, night  as  well  as  day,  for  a  succession  of  months." — (Dr. 
J.  £.  Russell.)  The  completed  appliances  for  a  station  had  the  merit 
of  compactness  and  portability.  An  injector,  acted  on  by  Loch 
Katrine  water,  produced  a  free  passage  of  air  through  a  recording 
meter  and  through  sets  of  absorbing  tubes,  in  which  the  carbonic 
acid,  sulphur,  chlorine,  and  ammonia  present  were  separated  out 
and  retained  for  measurement.  The  details  of  the  process  were 
put  before  the  Chemical  Section  of  this  Society  in  1877,  in  (1)  a 
paper  entitled  ''  Injectors  and  other  Laboratory  Appliances,"  and 
(2)  a  lecture  on  '^  The  Examination  of  the  Air  of  Glasgow."  In 
addition  to  these  contributions,  for  which  the  Society  was  indebted, 
Mr.  Dixon  did  good  service  as  its  Librarian  (elected  1875),  as  a 
member  of  its  Council  (elected  1876),  and  as  its  Secretary  (elected 
1877). 

But  he  was  not  long  able  to  devote  attention  either  to  the 
Society  or  to  this  laborious  investigation,  as  the  claims  of  Allan 
Glen's  School,  to  which  he  was  appointed  headmaster  in  1878,  were 
beginning  to  absorb  his  whole  energies.  To  the  organisation  and 
development  of  this  school  he  devoted  the  last  eleven  years  of  his 
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life  with  unswerving  fidelity.     The  trustees  of  Allan  Glen  had  been 
fortunate  in  their  choice,  and  he  himself  now  found  a  sphere  of 
labour  in  which   his  genius  for  administration  had  free   play. 
However  brilliant  may  be  the  future  of  this  institution,  Glasgow 
will  ever  recognise  its  great  debt  to  the  late  headmaster.     A  special 
Act  in   1876  gave  the  trustees  power  to  enlarge  the  scope  of 
education,  and  the  school  put  aside  its  humble  function  of  giving 
elementary  education  gratuitously  and  became  a  secondary  school, 
offering  a  sound  scientific  training.     "The  trustees,"  says  the  report 
of  1878,  *'  sharing  in  the  hope,  expressed  by  Sir  Joseph  Whitworth, 
that  means  may  be  found  for  bringing  science  and  industry  into 
closer  relation,  have  kept  in  view  the  importance  of  scientific 
knowledge  in  the  manufacturing  arts,  and  have  made  provision 
for  a  comprehensive  and  systematic  course  of  instruction  in  the 
chemical,  physical,  and  mechanical  sciences."     Within  the  last 
year,  under  Mr.  Dixon's  guidance,  very  extensive  changes  were 
made  in  the  accommodation  and  equipment  of  the  school  by  the 
addition  of  large  physical  and  chemical  laboratories,  workshops, 
and  drawing  rooms,  and  the  Allan  Glen  School  takes  rank  among 
the  best  technical  schools  of  Britain.     The  organic  completeness 
which  now  distinguishes  it  was  not  due  to  haphazard  or  even  ten- 
tative changes,  but  was  the  direct  product  of  matured  thought, 
full  knowledge  of  educational  want^  and  the  deliberate  study 
of  those  examples  which   Germany  and  France  afforded.     The 
scrupulous  care,  prudent  forethought,  and  analytic  capacity  with 
which  Mr.  Dixon  attacked  this,  the  greatest  problem  of  his  life,  are 
revealed  in  the  various  papers  on  scientific  and  technical  education 
which  he  submitted  to  this  Society  in  1879  and  1882,  and  to 
the  International  Conference  on  Education  held  in  London  in  1884. 
The  paper  on  "The  Present  Position  of  Scientific  and  Technical 
Education  in  Germany,"  published  in  Vol.  XII.  of  the  ProceedingSy 
is  a  most  lucid  statement  of  personally-acquired  information,  is 
rich  in  valuable  criticisms  and  suggestions,  and  describes  the  lines 
on  which  the  development  of  his  own  school  was  proceeding. 
These  services   which   Mr.  Dixon   was  doing  in   the  cause  of 
education,  and  his  claims  to  be  placed  among  the  educational 
authorities  of  this  country,  received  formal  recognition  in  1884 
from  the  Council  of  the  International  Conference  on  Education, 
who  elected  him  Honorary  Secretary  to  the  Technical  Teaching 
Section. 

From  1884  to  the  beginning  of  the  pi*esent  year  the  increasing 
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requirements  of  Allan  Glen^s  School  laid  a  heavy  tax  on  Mr. 
Dixon's  strength.  Changes  in  the  arrangements  of  the  Science 
and  Art  Department  had  to  be  provided  for;  heavy  grants  must 
be  earned,  yet  a  high  standard  of  mental  discipline  and  a  connected 
system  of  scientific  education  must  be  maintained ;  the  buildings 
must  be  extended,  and  improved  facilities  secured  for  physical  and 
"workshop  teaching,  and  for  art  classes.  These  and  other  demands 
had  to  be  met,  and  to  a  man  of  Mr.  Dixon's  temperament 
and  habits  there  must  be  no  element  of  imcertainty  regarding  the 
relative  values  of  available  methods.  Accordingly,  it  may  be  said 
that  during  these  four  years  the  affairs  of  the  school,  to  the  com- 
plete exclusion  of  almost  every  other  interest,  occupied  his 
thoughts  and  exhausted  his  energies.  Only  one  form  of  relaxation 
did  he  allow  himself,  and  in  his  favourite  study  of  astronomy  he 
found  a  pleasant  relief  from  the  worry  of  management. 

Towards  the  end  of  last  year  there  were  evidences  that  rest 
was  needed,  but  imhappily  during  his  holiday  at  Silloth  he  suffered 
from  an  attack  of  some  gastric  ailment.  ShoHly  after  his  return 
in  January  to  his  residence  in  Glasgow  there  was  a  serious 
recurrence  of  the  illness.  During  its  course  there  was  one  short 
interval  of  hope,  only  to  be  followed  by  grave  anxiety  and  deep 
sorrow. 

On  the  morning  of  February  7th,  1889,  Mr.  Dixon's  life  ended, 
and  education  suffered  a  great  loss. 
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XXX-— JOSEPH  J.   COLEMAN. 


Joseph  J.  Coleman  was  bom  in  1839,  and  died  on  18th  December, 
1888.  The  son  of  a  Lincolnshire  chemist  and  dniggist,  Mr. 
Coleman  was  left  fatherless  when  he  was  about  ten  years  of  age, 
and  in  the  course  of  the  next  few  vears  he  became  connected  with 
a  business  of  the  same  kind  as  his  father's  in  the  town  of  Halifax. 
Being  studious,  and  of  a  scientific  turn  of  mind,  he  entered  sevei^al 
classes  in  the  Mechanics'  Listitution  of  that  town,  attaining  such 
great  proficiency  in  chemistry  and  other  branches  of  science  that  he 
received  a  number  of  high  awards  of  merit  When  he  was  about 
22  years  of  age  he  stood  so  high  in  his  scientific  attainments  that, 
at  the  Oxford  meeting  of  the  British  Association  (1860),  two 
papers  were  accepted  from  him  to  he  read  in  the  Chemical  Section. 
One  of  them,  which  dealt  with  some  important  relationships  of 
the  atomic  weights  and  volumes  of  the  chemical  elements,  was 
honoured  with  a  place  in  the  Proceedings  of  the  Association  for 
that  year.  This  circumstance  seems  to  have  influenced  him  in 
becoming  a  teacher  of  science,  as  he  afterwards  held  the  position 
for  several  years  as  science  tutor  in  three  leading  educational 
establishments,  one  of  which  was  the  Training  College  at  Chester, 
which  at  that  time  had  the  Rev.  Dr.  Rigg  as  its  Principal. 

About  the  time  of  which  we  speak,  the  invention  of  the  late 
Dr.  James  Young,  the  '*  Father  of  the  paraffin  industry,*'  had 
become  such  a  success  that  many  persons  in  other  parts  of  the 
country  determined  to  follow  his  example  as  manufacturers  of 
mineral  oil.  In  Flintshire,  and  but  a  short  distance  from  Chester, 
a  rich  bituminous  mineral,  known  as  *' curly  cannel"  was  dis- 
covered, and  when  it  was  found  to  yield  to  suitable  treatment  all 
the  products  obtained  from  the  Boghead  coal  or  Torbanehill  mineral 
which  James  Young  used  at  Bathgate  for  a  number  of  years,  the 
"oil  fever"  broke  out  in  that  county  in  a  remarkable  manner. 
Mr.  Coleman,  as  a  skilled  chemist  and  general  scientific  expert, 
was  tempted  across  the  Dee  into  Flintshire  to  erect  and  manage 
a  works  for  the  manufacture  of  mineral  oils.  The  fame  of  his 
skill  travelled  to  Glasgow,  and  the  directora  of  Young's  Parafiin 
Light  and  Mineral  Oil  Company  were  induced  to  offer  him  a  post 
in  their  service  as  an  expert  to  carry  out  original  experimental 
investigations  in  the  hope  that  one  or  more  of  their  so-called 
waste  products  might  be  turned  to  profitable  account,  and  that 
certain  of  their  marketable  products  might  be  made  more  profit- 
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able.  He  accepted  of  the  post^  and  he  was  not  long  in  showing 
his  employers  that  they  bad  made  a  good  choice.  Brief  reference 
may  here  be  made  to  two  points  only.  In  his  experimental 
investigations  he  was  enabled  to  show  that  the  uucondensed  gases 
produced  in  the  distillation  of  the  bituminous  shale  were  capable 
of  yielding,  to  great  pressure  and  low  temperature,  highly  volatile 
liquid  hydrocarbons,  having  great  solvent  powers  on  various 
substances,  and  serviceable  in  producing  illuminating  gas  where 
ordinary  coal  gas  was  not  obtainable.  He  also  turned  his 
attention  to  the  improvement  of  preparations  which  were  then 
being  sent  out  for  lubricating  purposes,  and  in  both  cases  he  was 
remarkably  successful. 

In  dealing  with  the  uncondensed  hydro-carbon  gases  from  the 
shale  retorts  he  devised  a  machine  which  developed  the  required 
low  temperature  and  the  great  mechanical  compression.  In  Mr. 
Coleman's  earlier  experiments  on  the  mechanical  production  of 
low  temperatures  he  had  the  benefit  of  the  counsel  of  Sir  William 
Thomson,  who  for  many  years  took  a  keen  interest  in  Mr.  Cole- 
man's scientific  work.  This  intimacy  led  to  Mr.  Coleman  being 
consulted  by  Mr.  James  Bell,  the  well-known  shipowner  and 
importer  of  fresh  meat  from  the  United  States  by  the  Anchor 
Line  steamers.  For  some  time  the  method  of  refrigerating  fresh 
meat  in  the  holds  of  steamers  while  crossing  the  Atlantic  was  to 
circulate  through  the  meat  chambers  air  that  had  passed  over 
extensive  surfaces  of  block  ice — a  method  which  was  expensive 
and  occasionally  inefficient  Mr.  Coleman  was  requested  to  set 
his  mind  to  work  to  try  if  he  could  not  devise  some  thoroughly 
efficient  system  of  mechanical  refrigeration.  He  eagerly  entered 
into  the  spirit  of  Mr.  Bell's  suggestion,  and  in  order  that  he  might 
devote  his  undivided  attention  to  the  solution  of  the  problem  put 
to  him  he  quitted  the  service  of  Young's  Paraffin  Light  Company. 
What  may  be  regarded  as  a  "  New  Industry,"  that  of  providing 
the  teeming  thousands  of  our  home  population  with  fresh  meat 
from  North  and  South  America,  and  from  our  Australian  and 
New  Zealand  colonies,  at  comparatively  moderate  prices,  is  of  such 
recent  origin  and  growth  that  it  is  scarcely  necessary  to  enlarge 
upon  it  Mr.  Coleman  was  not  long  in  solving  the  new  problem 
of  mechanical  refrigeration.  Some  ten  years  ago  or  thereby  his 
first  machine,  which  was  practically  perfect,  was  made  in  the 
Anchor  Line  Engine  Works,  and  very  soon  thereafter  the 
Circassia,  Anchoria,  Bolivia,  and  Devonia  were  fitted  with  Bell- 
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Coleman  dry-air  mechanical  refrigerators;  and  at  one  time  as 
many  as  twelve  steamers  belonging  to  the  fleet  of  Messrs. 
Henderson  Brothers  were  carrying  fresh  meat  from  the  United 
States  to  Glasgow,  Liverpool,  and  London*  In  a  very  few  years 
the  demand  for  refrigerating  machines  became  very  great.  The 
£eU-Coleman  Company  eventually  supplied  well-nigh  100  of  their 
machines,  of  which  between  60  and  70  were  made  by  Messrs. 
D.  k  W.  Henderson  k  Co. 

About  four  years  ago  Messrs.  Haslam  k  Co.  of  Derby,  bought 
up  the  Bell-Coleman  patent  rights,  and  Mr.  Coleman  having  made 
a  moderate  competency,  retired  from  active  business  pursuits.  He 
settled  down  at  Bearsden,  built  in  connection  with  his  residence  a 
spacious  laboratory,  and  resolved  to  devote  his  remaining  years  to 
purely  scientific  purstdts.  Here  it  was  his  intention  to  carry  on 
original  experimental  investigation  with  the  view  of  enlarging  the 
boundaries  of  chemical  and  physical  science,  and  so  long  as  his 
constitutionally  frail  health  would  allow  him  he  did  excellent 
work,  the  results  of  which  were  communicated  to  learned  societies. 

He  was  for  nearly  twenty  years  an  active  and  efficient  member 
of  this  Society,  in  whose  Proceedings  there  are  numerous  valuable 
papers  to  which  his  name  is  attached.  Mr.  Coleman  had  frequently 
served  on  the  Council  of  the  Society  3  he  was  for  some  time  Presi- 
dent of  the  Chemical  Section,  and  at  the  time  of  his  death  he  was 
the  senior  Vice-President  of  the  Society.  The  institution  of  the 
Graham  Medal  and  Lecture  Fund  was  largely  owing  to  his  exer- 
tions. He  was  sent  in  1887  by  the  Council  to  the  Governing 
Board  of  the  Glasgow  and  West  of  Scotland  Technical  College, 
as  their  first  representative.  To  the  Institution  of  Engineers  and 
Shipbuilders  in  Scotland,  with  which  he  was  also  connected  for 
about  the  same  period,  he  likewise  contributed  papers,  as  also  to 
the  Royal  Society  of  Edinburgh,  of  which  he  was  a  Fellow,  to  the 
British  Association,  and  to  the  Society  of  Chemical  Industry 
(of  whose  Scottish  branch  he  was  the  President  at  his  death). 
Perhaps  the  most  important  of  his  papers  was  the  one  which 
he  contributed  five  or  six  years  ago  to  the  Institution  of  Civil 
Engineers  on  "Dry- Air  Refrigerating  Machinery  and  its  Applica- 
tions." This  brought  him  one  of  the  highest  awards  in  the  gift 
of  the  Institution.  Mr.  Coleman  was  a  Fellow  of  the  Chemical 
Society  and  of  the  Institute  of  Chemistry,  and  he  took  a  warm 
interest  in  the  Society  of  Chemical  Industry. 

Mr.  Coleman  suffered  from  a  complication  of  ailments,  the  most 
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exhausting  of  which  was  chrouic  asthma.  T7p  till  about  a  week 
before  his  death  he  was  able  to  leave  his  bedroom,  and  was  always 
glad  to  have  a  visit  from  his  scientific  friends  and  his  colleagues 
in  the  Philosophical  Society  and  in  the  Technical  College. 

Although  Mr.  Coleman's  name  is  indissolubly  associated  with  a 
most  important  invention  devised  for  increasing  and  cheapening 
the  supply  of  fresh  meat  for  the  home  population,  and  which  has 
accomplished  its  purpose  with  the  greatest  success,  one  would  form 
but  an  imperfect  notion  of  his  character  and  life-work  if  he  were 
regarded  merelv  as  an  inventor.  While  the  turn  of  his  mind  was 
eminently  practical,  no  one  had  a  greater  regard  for  pure  science 
and  for  those  problems  that  to  most  men  seem  to  be  only  of 
speculative  interest.  Even  his  own  great  invention  was  the 
practical  working  out  of  a  theoretical  conception—  the  transference 
of  heat  from  one  body  to  another  by  mechanical  means.  In  all 
his  scientific  work,  Mr.  Coleman  was  guided  by  a  sound  knowledge 
of  the  principles  of  science,  and,  in  particular,  of  those  great  con- 
ceptions regarding  energy  that  have  had  so  potent  an  influence 
on  the  progress  of  physics  and  chemistry  during  the  present 
century.  His  work  had  nothing  of  a  hap-hazard  character,  but 
he  clearly  saw  the  problem  before  him,  and  he  had  those  rare 
faculties  of  insight  and  of  originality  that  always  mark  the  suc- 
cessful scientific  discoverer.  No  one  could  converse  with  him 
on  scientific  subjects  without  being  struck  by  those  qualities.  A 
turn  of  a  sentence  showed  how  his  mind  flashed  new  light  on  the 
problem  under  discussion,  he  went  quickly  to  first  principles,  and 
he  soon  saw  where  there  was  the  likelihood  of  progress.  As  an 
experimentalist  he  was  highly  skilful,  and  he  always  aimed  at 
simplicity  in  the  construction  of  apparatus. 

Mr.  Coleman  was  a  keen  lover  of  truth  in  all  departments  of 
human  activity.  He  thought  much  and  deeply,  and  in  the  later 
months  of  his  life,  when  the  frail  body  seemed  to  be  worn  out  by 
the  intensity  of  the  spirit  within,  his  mind  was  much  exercised  on 
questions  of  religion  and  philosophy.  Although,  from  a  natural 
timidity,  somewhat  reserved  to  strangers,  Mr.  Coleman  had  a 
warm  and  affectionate  nature  that  unfolded  itself  to  his  more 
intimate  friends,  and  he  was  in  all  respects  a  man  of  great 
simplicity  and  transparency  of  character.  He  accomplished  much 
in  his  comparatively  short  life  as  a  labourer  in  science,  and  not  a 
little  of  his  work  is  of  an  enduring  character. 

J.  G.  M*KENDRICK. 

JOHN  MAYEE. 
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SESSION  1888-89. 
[Received  at  Meeting  of  Society  on  Ist  May,  1889.] 


1.  Report  of, Architectural  Section. 

During  the  Session  eight  Meetings  have  been  held.  The 
following  is  the  list  of  the  papers  read  at  the  Meetings  : — 

Monday,  November  19,  1888. — Opening  Meeting,  when  Mr. 
James  Thomson,  architect,  F.RI.6.A.,  gave  his  Address  as 
President.  Subject:  "A  Review  of  Work  done  during  the  past 
Year." 

Monday,  December  3,  1888. — Mr.  William  J.  Anderson, 
architect,  read  a  paper  on  "  Alexander  Thomson's  Student's  Tour 
in  Italy." 

Monday,  December  17,  1888. — Mr.  James  Chalmers,  architect, 
read  a  paper  on  "  Some  considerations  affecting  Unremuneratiye 
Property  in  Glasgow." 

Monday,  January  21,  1889. — Mr.  W.  P.  Buchan,  plumber, 
read  a  paper  on  "  How  not  to  do  it." 

Monday,  February  4,  1889. — Mr.  Henry  Dyer,  C.E.,  read  a 
paper  on  **The  Training  of  Architects." 

Monday,  February  18,  1889. — Mr.  David  Thomson,  architect, 
read  a  paper  on  "  Development  in  Architecture." 

Monday,  March  4,  1889. — Mr.  Thomas  Gildard,  architect,  read 
a  paper  on  "  Tis  Fifty  Years  since." 

Monday,  March  18,  1889. — Mr.  James  Howatt,  ^measurer,  i*ead 
a  paper  on  "  Mutual  Gables." 

The  thanks  of  the  Section  are  due  to  all  those  gentlemen. 

During  the  Session  16  Associates  joined  the  Section. 
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The  Annual  Business  Meeting  was  held  on  Monday,  March  18, 
1889,  when  the  following  gentlemen  were  elected  to  office : — 

President — Mr.  James  Thomson,  architect,  F.R.T.B.A. 

Vice-Presidents — Mr.  T.  L.  Watson,  architect,  and  Mr.  William 
Cairns,  plumber. 

Treasurer — Mr.  James  Howatt,  measurer,  146  Buchanan  Street. 

Secretary — Mr.  A.  Lindsay  Miller,  architect,  121  West  Regent 
Street 

Members  of  Council — Mr.  Campbell  Douglas,  architect;  Mr, 
Thomas  Gildard,  architect;  Mr.  P.  McGregor  Chalmers,  architect; 
Mr.  William  Gilfillan,  marble  cutter;  Mr.  David  MacBean, 
architect ;  Mr.  Andrew  Black,  smith ;  Mr.  James  Chalmers, 
architect ;  Mr.  R.  A  M*Gilvray,  plasterer ;  Mr.  William  Howatt, 
measurer ;  Mr.  Neil  C.  Duff,  measurer. 

(Signed)    A.  Lindsay  Miller,  Architect^ 

Hon,  Secy,  of  SectioUf 
121  West  Regent  Street. 


2.  Report  of  the  Geographical  and  Ethnological  Section. 

One  paper  from  the  Section  was  read  before  the  Society  this 
Session.  It  was  bj  Mr.  J.  C.  Rogers,  Vice-Consul  of  the  Republic 
of  Chile,  on  ''The  Republic  of  Chile:  its  Present  Condition  and 
Future  Prospects."  It  was  read  at  the  Society's  Meeting  held  on 
23rd  January,  and  will  be  printed  in  the  Proceedings,  Three  other 
Meetings  were  held  under  the  arrangement  for  holding  joint 
Meetings  with  the  Glasgow  Branch  of  the  Royal  Scottish 
Geographical  Society,  at  which  the  following  papers  were  read : — 
(1)  "The  Island  of  Melanesia,"  by  Dr.  R.  H.  Codrington,  on  5th 
February ;  (2)  "  Scientific  Earth-Knowledge  as  an  Aid  to  Com- 
merce," by  Dr.  Hugh  R.  Mill,  on  19th  March ;  and  (3)  "Samoa," 
by  Dr.  G.  A.  Turner,  on  9th  April. 
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Office-Bearers  for  1888-89. 
President— W.  G,  Blackie,  Ph.D.,  LL.D.,  F.R.G.S. 

Vice-Presidents  —  James  Stevenson,  F.K.G.S. ;  Sir  Michael 
Connal,  Thomas  Muir,  M.A.,  LL.D.,  F.R.S.E. 

Secretary  and  Treasurer — G.  A.  Turner,  M.D.,  CM. 

Members  of  Council — Mr.  Alex.  Scott,  Mr.  W.  Benny  Watson, 
Mr.  Robt.  Blyth,  C.A.;  Mr.  George  Miller,  James  Christie, 
A.M.,  M.D. ;  Mr.  William  Ewing,  Mr.  Nathaniel  Dunlop,  Mr. 
Robert  Gow,  Mr.  Jas.  Grierson,  Mr.  Maxwell  Hannay,  Mr. 
William  Ker,  Mr.  Jacques  Van  Raalte. 

(Signed)        Geo.  A.  Turner,  M.D., 

Secretary, 


3.  Report  of  the  Biological  Section. 

This  Section  has  held  no  Meetings  of  its  own  during  the  Session, 
but  a  number  of  Biological  papers  have  been  read  before  General 
Meetings  of  the  Society. 

The  President,  Professor  Cleland,  read  a  paper  upon  the 
"  Movements  of  the  Joints  at  the  Knuckles  and  Balls  of  the  Toes.'' 

Mr.  Wm.  Milne,  M.  A.,  B.Sc,  F.R.S.E.,  presented  a  contribution 
on  "  Rotifer  as  a  Parasite  and  Tube-dweller." 

Mr.  James  Thomson,  F.G.S.,  discussed  the  question  of  '*  Mural 
Pores  in  the  Genus  Alveolites.^* 

Dr.  Neil  Carmichael  exhibited  and  described  Micro-photographs 

of  various  Microbes. 

(Signed)        John  Yule  Mackay, 

Secretary, 


4.  Report  of  the  Mathematical  and  Physical  Section.  j 

I 
At  the  Annual  General  Meeting  of  the  Society,  held  on  the 

7th  November,  1887,  the  following  Office-Bearers  were  appointed 

for  the  Mathematical  and  Physical  Section  : — 

President— Sbc  William  Thomson,  LL.D.,  F.RS.,  &c. 
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Vice-Presidents — Thomas  Muir,  M.A.,  LL.D. ;  and  Professor 
Robert  Grant,  LL.D.,  F.R.S. 

Secretary  and  Treasurer — Magnus  Maclean,  M.A.,  F.R.S.E. 

Members  of  Council — Mr.  Peter  Alexander,  M.  A  ;  Professor 
James  Blyth,  M.A. ;  Mr.  James  T.  Bottomley,  F.RS. ;  Mr. 
Henry  Dyer,  M.  A.,  B.Sc. ;  Professor  W.  Jack,  LL.D. ;  Professor 
Andrew  Jamieson,  E.R.S.E. ;  Professor  James  Thomson,  F.RS. : 
Mr.  James  Wood,  M.A. 

The  Section  held  no  Meetings  of  its  own  during  the  Session, 
but  at  three  x)f  the  Ordinary  Meetings  of  the  Society  four  papers 
were  contributed  on  subjects  covered  by  the  title  of  the  Section. 
One  of  those  papers  will  be  printed  in  the  Proceedings, 

(Signed)        Magnus  Maclean. 

Secretafy, 
University  op  Glasgow. 


5.  Report  of  the  Chemical  Section.  • 

For  the  reasons  stated  in  last  report,  no  change  has  taken  place 
in  the  constitution  of  the  Section,  and  no  Meetings  have  been 
held  during  the  Session. 

The  Section  may  now  be  regarded  as  existing  chiefly  for  the 
purpose  of  administering,  in  conjunction  with  the  Philosophical 
Society,  the  '^  Graham  Medal  and  Lecture  Fund.'' 

It  may  be  added  that  steps  are  being  taken  to  secure  an  eminent 

cultivator  of  science  as  ^'  Graham  Lecturer ''  for  next  Session,  as 

well  as  to  arrange  for  the  contribution  of  papers  for  the  "  Graham 

Medal." 

(Signed)        John  Tatlock, 

Secretary  of  Section, 


6.  Report  op  the  Sanitary  and  Social  Economy  Section. 

A  Meeting  of  the  Section  was  held  on  7th  November,  1888,  at 
which  the  following  Office-Bearers  were  elected : — 

President — John  Honeyman,  F.RI.B.A.,  140  Bath  Street 
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Vice-Presidents — James  Christie,  M.D.,  2  Great  Kelvin  Terrace; 
D.  G.  Hoey,  8  Gordon  Street. 

Members  of  Council — John  Young,  234  Parliamentary  Road ; 
James  Chalmers,  LA.,  101  St  Vincent  Street;  Peter  Fyfe,  1 
Montrose  Street;  Walter  Arrol,  16  Dixon  Street;  Alexander 
Scott,  2  Lawrence  Place;  W.  P.  Buchan,  21  Renfrew  Street; 
J.  Cleland  Bums,  30  Jamaica  Street;  H.  K.  Bromhead, 
A.R.LB.A.,  245  St.  Vincent  Street ;  D.  M.  Alexander,  Welling- 
ton Street;  Councillor  Crawford,  84  MiUer  Street;  W.  R.  W. 
Smith,  6  South  Hanover  Street;  Ebenezer  Duncan,  M.D.,  4 
Royal  Crescent,  Crosshill. 

It  was  agreed  to  recommend  that  Papers  by  the  following 
gentlemen  be  read  before  the  Society  during  the  Session  : — 

(1)  Paper  by  Mr.  John  Honeyman,  F.R.LB.A. ;  (2)  Joint- 
Paper  by  Messrs.  Jas.  Chalmers  and  William  Key  ;  (3)  Paper  by 

Mr.  D.  G.  Hoev. 

■> 

The  following  Papers  were  read  before  the  Society  during  the 
Session : — » 

(1)  Mr.  John  Honeyman,  Presidential  Address;  (2)  Messrs. 
Chalmers  and  Key,  Joint-Paper  on  "  Cremation  " ;  (3)  Mr.  D.  G. 
Hoey  on  "Ventilation  "  ;  (4)  Mr.  John  Honeyman  on  "  Safe  House 
Drainage  without  Ventilation." 

(Signed)        W.  R.  M.  Church,  C.A., 

Hon.  Secretary, 
75  St.  George's  Place. 


7.  Report  op  the  Economic  Science  Section. 
President — Charles  Gairdner,  LL.D. 

« 

Vice-Presidents — Wm.  Smart,  M.A.,  and  Alexander  Cross. 

Secretary  and  Treasurer — Walter  W.  Blackie,  B.Sa 

Members  of  Council — Wm.  Ewing,  Charles  Ker,  M.A.,  C.  A  ; 
John  Mann,  jun.,  M.A.,  C.A. ;  George  Barclay,  Charles  £. 
Beckett,  M.A.,  LL.B. ;  James  Marr,  James  Mayor,  and  George 
Younger. 
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The  following  retired  from  the  Council  at  the  beginning  of  the 
Session : — 

Stephen  Mason,  James  Muir,  and  George  Handasyde  Dick. 

The  following  Meetings  of  Section  were  held  during  the 
Session  : — 

Monday y  November  12,  1888 — Paper  on  the  **  Economic 
Importance  of  Scientific  Agriculture,"  by  Mr.  R.  Hedger  Wallace, 
Lecturer  on  Agriculture. 

Monday y  December  10,  1888 — Paper  on  ^^Land  Ownership  in 
Scotland,"  by  Mr.  Robert  T.  Younger,  M.A.,  LL.B.,  Advocate. 

Monday  J  January  14,  1889 — Paper  on  "The  Revival  of  Rural 
Industry,"  by  Mr.  George  Eyre-Todd. 

Tuesday y  January  19,  1889 — Paper  entitled,  **  An  Examination 
into  the  Report  of  the  Commission  on  Gold  and  Silver,  with 
remarks  on  Bi-metallism,"  by  Mr.  Chas.  Gairdner,  LL.D.,  President 
of  the  Section. 

Monday  J  February  25,  1889 — Paper  entitled,  **  Constructive 
Economics,  their  Nature  and  Scope,"  by  Mr.  W.  L.  Rees,  of 
New  Zealand,  Barrister. 

Thursday,  March  7,  1889 — An  adjourned  Meeting  for  the  dis- 
cussion of  Mr.  Gairdner's  Paper  read  on  Tuesday,  January  19. 

Tuesday,  Ma/rch  12,  1889 — Paper  on  "State  Purchase  of  Land 
in  Ireland,"  by  Mr.  Mark  Davidson,  M.A.,  LL.B.,  Advocate. 

The  Council  expected  that  Mr.  Robert  Giffen,  of  the  Board  of 
Trade,  would  read  a  paper  before  the  Section  or  the  Society  daring 
the  course  of  the  Session,  but  Mr.  Giffen's  official  duties  unfor- 
tunately prevented  this. 

(Signed)        Walter  W.  Blackie, 

Hon,  Seq/.  of  Section. 


8.  Report  of  the  Philological  Science  Section. 

At  the  close  of  the  first  Session  of  this  Section  the  Council  have 
to  report  a  highly  gratifying  measure  of  success.  The  formation 
of  the  Section  was  the  outcome  of  a  paper  read  by  Dr.  Colville 

Vol.  XX.  V 
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before  the  Society  on  "  The  Gothic  Version  of  the  Gospeb."  To- 
wards the  end  of  Session  1887-8,  the  Section  having  been  duly 
constituted,  the  following  Office-Bearers  were  elected  : — 

President — Professor  Jebb,  LL.D. 

Vice-Presidents — Prof.  Kobertson,  D.D. ;  Prof.  Skeat,  M.A. 

Secretary  and  Treasurer — Dr.  ColviDe. 

Members  of  Council — David  Ross,  LL.D. ;  Jas.  Macdonald, 
LL.D. ;  F.  J.  Amours,  B.A. ;  W.  Thomson,  B.A. ;  Justus 
Widmer,  Jas.  Morison,  Wm,  Bathgate,  M.A.,  H.M.I.S. ;  D.  G. 
Hoey,  C.A. 

The  following  Papers  were  read  before  the  Section : — 

(1)  Comparative  Rhythm,''  by  Mr.  W.  Thomson,  B.A. ;  (2) 
"Proverbs  in  connection  with  Language,"  by  Mons.  H.  Rey, 
B.A.;  (3)  "Some  Alliterative  Scottish  Poetry,"  by  Mons.  F.  J. 
Amours,  B.A.  As  a  contribution  from  the  Section,  Dr.  Colville 
read  a  paper  before  the  Society  on  "  Primitive  Aryan  Civilisation." 
The  President,  Prof.  Jebb,  was  unavoidably  compelled  to  delay 
his  Presidential  Address  till  late  in  the  Session.  His  subject  was 
on  "Present  Tendencies  in  Classical  Studies."  This  address, 
which  was  delivered  before  the  Society,  will  be  printed  in  the 
Pi'oceedings. 

(Signed)        Jas.  Colville,  M.A.,  D.Sc, 

Sea'etary  of  Section, 

16  Newton  Place. 
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Report  op  Delegate  to  the  British  Association — Bath,  1888. 


[Received  at  Meeting  of  Society,  let  May,  1889.] 


Having  been  appointed  Delegate  to  the  Corresponding  Societies' 
Committee  of  the  British  Association,  I  beg  to  report ; — 

The  Committee  held  two  Conferences,  both  of  which  I  attended 
— Professor  W.  Boyd  Dawkins,  F.R.S.,  Chairman. 

First  Conference. 

Prehistoric  Monuments  Committee. — Mr.  J.  W.  Davis  reported 
that  the  Committee  had  been  carrying  on  the  work  for  the  past 
year,  and  asked  for  its  reappointment  A  very  extensive  and 
elaborate  report  on  prehistoric  remains  and  "  finds "  is  given  in 
the  British  Association  Report  for  1888,  pp.  289-315.  Dr. 
Garson  pointed  out  that  local  societies  could  do  good  service  by 
inducing  proprietors  to  communicate  with  General  Pitt-Rivers, 
Inspector  of  Ancient  Monuments,  with  the  view  of  placing  these 
remains  under  Government  protection.  Dr.  Muirhead  mentioned 
that  there  was  a  Bill  before  Parliament  with  the  object  of  appoint- 
ing local  officers,  to  whom  application  could  be  made  when  by- 
paths or  other  public  places  were  being  encroached  on,  and 
suggested  that  possibly  a  clause  might  be  got  introduced  to  include 
the  Ancient  Monuments  under  the  same  Act;  but  Sir  John 
Lubbock,  M.P.,  and  General  Pitt-Rivers  said  that  there  was  not 
the  slightest  probability  of  that  Bill  becoming  law. 

Earth  Tremors, — Professor  Lebour  brought  this  subject  before 
the  Conference,  and  stated  that  the  North  of  England  Institute 
of  Mining  and  Mechanical  Engineers  had  for  two  years  carried  on 
a  series  of  seismoscopic  observations  at  Marsden,  in  the  County  of 
Durham.  He  said  a  good  seismoscope  could  be  had  for  £2,  a 
seismograph  for  £14,  and  the  cost  of  the  keep  would  not  be  great. 
Professor  Ewing  stated  that  from  recent  observations  it  appeared 
that  tremors  would  be  found  if  they  were  tested  for  with  sufficient 
delicacy. 

Second  Conference. 

Dr.  H.  R   Mill,  as  rejiresenting  a  Committee  on  Temperature^ 
Variations   in   Lakes^    Rivers^    and   Estaaries^    stated    that    the 


340  Philosophical  Society  of  Glasgow, 

question  bad  not  been  fully  wrought  out,  but  that  a  few  obserya- 
tions  made  showed  relations  of  a  very  interesting  kind.  He 
proposed  that  societies  situated  near  rivers  and  estuaries  should 
appoint  one  or  more  persons  to  observe  the  temperature  daily  or 
weekly.  .  Mr.  G.  J.  Symons,  F.R.S,,  pointed  out  the  necessity 
for  having  a  well-considered  scheme  and  perfectly  reliable  ther- 
mometers, without  which  no  observations  would  be  of  any  value. 

Erratic  Blocks  Committee. — Mr.  De  Ranee  said  this  Committee 
wanted  information  as  to  the  position,  size,  and  character  of 
boulders  of  foreign  origin  that  may  occur  in  drift  areas. 

SeorCoast  Erosion  Committee. — Mr.  Topley  stated  that  a 
printed  form  of  inquiry  could  be  procured  from  him  at  the 
Geological  Sui^vey  Office,  Jermyn  Street,  London. 

Life-Histories  of  Plants. — A  communication  was  read  from 
Prof  Bayley  Balfour,  in  which  he  urged  the  importance  of 
encouraging  members  of  societies  to  study  the  life-histories  of 
indigenous  plants  in  their  entirety — that  is  to  say,  from  the  stage 
of  embryo  in  the  seed  up  to  the  production  of  fruit  and  seed  again. 
Any  one  who  will  take  up  this  line  of  study  will  derive  great 
pleasure  from  it,  and  will  be  able  to  add  a  great  deal  to  our  stock 
of  knowledge.  The  foregoing  was  the  i)rincipal  business  transacted 
at  the  Meetings  of  Conference. 

(Signed)        Hekry  Muirhead. 


PROPOSED  CAPITALISING   OF  LIFE  MEMBERS* 

SUBSCRIPTIONS. 


Repobt  by  CoMMnreE  or  Cocxcil  appointed  SOth  Jaxcary, 

1889,     TO     C05S1DEE     THE     SUBJECT     OF    CaPITAUSIXG     THE 
IXOOME     DERIVED     FBOM      LiFE      MEMBERSHIP     COHPOSITIOX 

UNDER    Article    V.    of    the    Socibtvs    Articles    of 
Association. 

The  Committee  iuTing  examined  the  Analysis  of  Receipts  and  KxpcmU* 
tnre,  prepared  by  the  Treasarer,  for  the  period  of  the  Society's  occupation 
of  the  new  Buildings — ^namely,  the  seven  years  ending  31st  October^  1$$$, 
and  having  fully  considered  the  fluctuations  and  averages  of  each  class  of 
Income  and  Disbursement,  find  as  follows  : — 

Sums  paid  direct  to  first  cost  of  Buildings,  207  lUth 
Street,  and  furnishings:  1881-2,  £145  Is.  Ud.; 
1882-3,  i^7  68.  25d., £192    8    IJ 

Sums  paid  in  liquidation  of  floating  debt,  previously 
incurred  for  Buildings  (not  reckoning  Interest  on 
such  debt),  namely,  1883-4,  £200;  1884-5,  £100; 
1886-7,  £200,     500    0    0 

Balance  due  Treasurer  at  beginning  of  period  (1st 
November,  1881),  £109  9s.  lid.;  balance  in 
Treasurer's  hands  at  close  of  period  (3l8t  October, 
1888),  £20  48.  5d. ;  these  sums  showing  a  dificreuco 
in  favour  of  the  Society  amounting  to        120  14    4 


Improvement  in  Society's  position  m  seven  years,      £822    2    o^ 
Total  amount  received  for  Life  Compositious  during 

that  period,  from  62  Members  at  £10  lOs.  each,    ...        651    0    0 


Difference  contributed  from  ordinary  Revenue  to  this 

improvement, £171    2    o^ 


Thus  it  will  be  seen  that  not  only  has  the  whole  amount  rocuivod  for 
Life  Membership  been  really  capitalised,  by  bemg  applied  to  the  roduotiou 
of  debt,  but  that  the  further  sum  of  £171  28.  S^d.  from  ordinary  Uo venue 
has  been  devoted  to  the  same  purpose,  and  the  Committee  recommend  that 
a  similar  policy  be,  as  far  as  practicable,  pursued  in  the  future. 

The  Life  Ompositions  received  in  the  years  prior  to  the  seven  youm 
before  referred  to— being  39  members,  £409  lOs. — were  also  applied  to  the 
payment  of  the  Society's  half  of  the  cost  of  the  now  buildingM  and 
furniture. 
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The  Committee  have  given  attention  to  each  item  of  expenditure  in  the 
'*  Analysis,"  and  cannot  point  to  any  one  which  can  be  singled  ont  for 
reduction.  They  find  the  item  of  joint  expenses  of  management  of  the 
rooms  to  be  remarkably  uniform,  after  setting-ofif  the  revenue  from  lettiogs. 
They  hope  the  latter  may  be  increased,  and  think  that  an  efifort  might 
be  made,  jointly,  of  course,  with  the  co-proprietors,  the  Institution  of 
Engineers,  in  that  direction. 

It  appears  to  the  Committee  that,  as  the  subject  of  capitalising  the  income 
from  life  membera'  payments,  really  resolves  itself  into  the  question  of 
keeping  the  ordinary  expenditure  within  the  ordinary  income,  the  desire 
of  the  Society  may  be  met  by  exercising  all  possible  care  in  the  expendi- 
ture on  the  one  hand,  and  on  the  other  hand  by  influencing  the  accession 
of  new  members. 

On  the  former  of  these  branches — the  expenditure — they  would  suggest 
that  the  purchasing  of  new  books  be  delayed  far  enough  into  the  session 
to  enable  an  estimate  to  be  made  of  the  available  funds,  and  that  in  order- 
ing new  periodicals  special  consideration  be  given  to  the  fact  that  these 
practically  become  annual  charges.  Further,  that  the  Council,  in  con- 
sidering the  question  of  printing  papers  read  before  the  Society  and  its 
Sections,  should  bear  in  mind  the  possibility  of  economising,  by  giving 
merely  an  abstract,  when  the  nature  of  the  paper  admits  of  this  without 
doing  an  injustice  to  the  author. 

On  the  other  branch — the  accession  of  new  members — ^they  may  point 
out  that  the  annual  subscriptions  of  ordinary  members  show  a  falling-ofiT  in 
the  seven  years  under  review,  namely — from  £694  Is.  in  1881-2,  to  £596  8s. 
in  1887-8,  which  is  rather  more  than  is  accounted  for  by  the  transfer  of 
names  from  the  ordinary  to  life  membership  footing. 

Reported  by 

THOMAS  MUIR. 

HENRY  DYER. 

ALEX.  SCOTT. 

JOHN  ROBERTSON. 

JOHN  MAYER,  Secretary. 

JNO.  MANN,  Treasurer  and  Convener, 

Glasgow,  6th  February y  1889. 


MINUTES    OF    SESSION. 


7th  NoveTnber,  1888. 

The  Philosophical  Society  of  Glasgow  held  its  First  Meeting  for 
Session  1888-89  on  the  evening  of  Wednesday,  7th  November, 
1888,  at  eight  o'clock,  in  the  Society's  Rooms,  207  Bath  Street — 
Dr.  J.  B.  Russell,  President,  in  the  Chair. 

1.  The  Minutes  of  Meeting  held  on  2nd  May,  1888,  which  had 
been  printed  in  Vol.  XIX.  of  the  Society's  Proceedings,  now  iu 
the  hands  of  the  members,  were  held  as  read,  were  approved  of, 
and  signed  by  the  Chairman. 

2.  Dr.  Russell  delivered  the  Opening  Address  "On  the 
'Ticketed  Houses'  of  Glasgow,  with  an  Interrogation  of  the 
Facts  for  Evidence  towards  the  Amelioration  of  the  Lives  of 
their  Occupants."  At  the  close  he  was  awarded  a  hearty  vote  of 
thanks,  on  the  motion  of  Dr.  Muir,  seconded  by  Mr.  Honeyman. 

3.  Mr.  William  Lang,  jun.,  F.C.S.,  President  of  the  Glasgow 
Photographic  Association,  read  a  paper  on  "The  Eastman  Stripping 
Film  and  Roller  Slide :  A  Recent  Development  in  Scientific  Photo- 
graphy." Some  remarks  were  made  on  the  subject  by  Mr. 
Alexander  Scott,  Mr.  John  Brown,  and  Mr.  J.  Craig  Annan ;  and 
Mr.  Lang  was  thanked  for  his  communication,  and  for  the 
practical  demonstration  which  accompanied  it. 

4.  On  the  motion  of  the  Chairman,  Messrs.  Alexander  Scott  and 
Robert  Gow  were  appointed  to  audit  the  Treasurer's  Accounts 
for  the  year  1887-88. 

5.  The  President  announced  that  the  following  Candidates  for 
admission  into  the  Society  had  been  elected : — Mr.  Alexander 
Somerville,  B.Sc.,  F.LS.,  34  Granby  terrace,  Hillhead;  Dr. 
John  A.  Kennedy,  Ellangowan,  Bearsden;  Dr.  Thomas  F. 
Gilmour,  231  Paisley  Road,  West;  Mr.  A.  R.  Mees,  manager, 
Netherlands  Consulate,  136  West  Regent  Street;  M.  Jules  Coste, 
French  Consul,  131  West  Regent  Street;  Dr.  David  Ross,  M.A., 
B.Sc.,   Principal,    E.C.   Training    College;    Councillor    William 
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Bilsland,  3  Lynedoch  Place;    and  Mr.  J.  Craig  Annan,  photo- 
grapher, 153  Sauchiehall  Street. 


2l8t  November,  1888, 

The  Annual  Qeneral  Meeting  of  the  Philosophical  Society  of 
Glasgow  was  held  in  the  Society's  Rooms,  207  Bath  Street,  on  the 
evening  of  Wednesday,  2l8t  November,  at  eight  o'clock — Dr. 
J.  B.  Hussell,  President,  in  the  Chair. 

1.  The  Minutes  of  the  First  Ordinary  General  Meeting  for 
Session  1888-89,  which  were  printed  in  the  Billet  calling  the 
Meeting,  were  held  as  read,  were  approved  of,  and  signed  by  the 
Chairman. 

2.  Mr.  Alexander  Somerville,  B.Sc,  F.L.S.,  Dr.  John  A. 
Kennedy,  Dr.  Thomas  F.  Gilmour,  Mr.  A.  R.  Mees,  M.  Jules 
Coste,  Dr.  David  Ross,  M.A.,  B.Sc,  Councillor  William  Bilsland, 
and  Mr.  J.  Craig  Annan,  were  admitted  to  the  Membership  of 
the  Society. 

3.  The  Annual  Report  by  the  Council  on  the  State  of  the 
Society  having  been  printed  in  the  Billet  convening  the  Meeting, 
was  held  as  read,  and  its  adoption  was  moved  from  the  Chair, 
and  agreed  to  by  the  Meeting.     The  Report  is  subjoined : — 

Report  on  the  State  op  the  Society  by  the  Council 

FOR  Session  1887-88. 

I.  Ilteiinga.—ThQ  Seaaiou  1887-88  opened  on  2nd  November,  1887,  and 
closed  on  2Dd  May,  1888 ;  and  during  that  period  fourteen  meetings  were 
held,  one  of  them  taking  place  in  the  Natural  Philosophy  Olass-Room  at 
the  University,  on  8th  February,  on  which  occasion  four  communications 
were  made  totheSociety  by  Dr.  M'Kendrick,  and  one  by  Sir  William  Thomson, 
all  of  which  were  very  fully  illustrated  by  experimental  demonstrations. 
In  all,  twenty- seven  papers  were  communicated  to  the  Society,  of  which 
nineteen  are  published  in  full  or  in  abstract  in  the  new  volume  of  the 
Proceedings.  Two  other  meetings  of  the  Society  were  held  conjointly  with 
the  Scottish  Geographical  Society,  and  at  these  meetings  two  papers  were 
read. 

II.  Membership, — The  number  of  Ordinary  Members  on  the  Roll  at  the 
beginning  of  Session  1887-88  was  642.  During  the  Session  49  new  Members 
were  elected,  making  691.  Of  these  28  have  resigned,  13  have  died,  7  have 
left  Glasgow  and  their  names  have  beeu  placed  on  the  Suspense  List,  and  1 
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has  been  struck  off  the  Roll  for  Don-payment  of  subscriptions — leaving  on 
the  Roll  at  the  beginning  of  the  present  Session  642  Members,  being  neither 
increase  nor  decrease.  Of  the  49  New  Members,  5  became  Life  Members. 
There  are  now  95  Life  Membera.  One  vacancy  exists  in  the  list  of  Honorary 
Members.  There  are  at  present  19  Honorary  Members,  of  whom  7  are 
Continental,  4  are  American  or  Colonial,  and  8  are  British.  The  number 
of  Corresponding  Members  is  10.  The  Membership  of  the  Society,  then,  is 
as  follows : — Honorary  Members,  19 ;  Corresponding  Members,  10 ;  Ordinary 
Members,  642 ;  or  a  total  of  671. 

IIL  Sections. — (1)  Eight  meetings  of  the  ArchiUdnral  Section  were  held 
during  the  Session,  at  which  nine  papers  were  read,  chiefly  on  professional 
subjects.  Three  of  them,  at  the  request  of  the  Council  of  the  Section, 
have  been  published  in  the  Proceedings, 

(2)  No  meetings  of  the  Chemical  Section  were  held  during  the  Session, 
but  the  Associates  were  invited  to  the  periodical  meetings  of  the  Glasgow 
and  Scottish  Branch  of  the  Society  of  Chemical  Industry,  which  were  also 
notified  to  the  members  of  the  Society  generally. 

(3)  Three  communications  were  made  to  the  Society's  General  Meetings 
in  connection  with  the  Sanitary  and  Social  Economy  Section,  but  no  separate 
meetings  of  the  Section  were  held.  The  papers  all  appear  in  the  Proceedings 
— one  of  them  in  abstract. 

(4)  No  separate  meetings  of  the  Geographical  and  Ethnological  Section 
were  held  in  the  course  of  the  Session.  Through  the  agency  of  the  Section 
two  papers  were  read  before  the  Society.  One  of  them  is  published  in  the 
Proceedings. 

(5)  No  meetings  of  the  Biological  Section  were  held  during  the  Session, 
but  several  communications  connected  with  biological  studies  were  made 
to  the  Society,  two  of  which  are  published  in  the  Proceedings. 

(6)  la  addition  to  Sir  William  Thomson's  paper,  already  referred  to, 
three  papers  were  contributed  from  the  Mathematical  and  Physical  Section. 
They  also  appear  in  the  Proceedings. 

(7)  Eleven  meetings  of  the  Economic  Science  Section  were  held  during  the 
Session,  at  which  ten  papers  were  read.  One  communication  was  sent  from 
the  Section  to  be  read  before  the  Society.  That  and  other  three  papers  are 
published  in  the  Proceedings. 

(8)  The  Philological  Section,  which  was  referred  to  in  last  report,  has 
now  been  organised,  and  in  the  course  of  this  Session  it  will  be  formally 
inaugurated  by  an  Address  from  the  President,  Professor  Jebb,  LL.D. 

IV.  Proceedings. — The  Council  congratulate  the  Society  on  the  publica- 
tion of  Vol.  XIX.  of  the  Proceedings,  which  is  now  in  the  liands  of  the 
Members.  Of  the  twenty-six  papers  or  abstracts  which  it  contains,  one 
was  communicated  to  the  Society  in  Session  1 880-86,  but  its  publication 
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was  deferred  at  the  request  of  the  author.  The  contents  of  the  volume, 
which  are  of  a  very  varied  and  comprehensive  character,  cannot  fail 
to  maintain  the  high  standing  of  the  Society  both  at  home  and  abroad. 
The  various  papers  are  illustrated  by  means  of  thirty-six  figures  distributed 
through  the  text,  and  by  eleven  plates,  two  of  which  are  coloured,  and 
one  map. 

V.  Index  to  Proceedings.— The  General  Index  to  the  Proceedings,  the 
preparation  of  which  was  referred  to  in  last  report,  is  making  progress  in 
the  hands  of  the  Special  Committee  appointed  for  the  purpose,  and  consist- 
ing of  Professors  Ferguson  and  Mills,  and  Mr.  John  Robertson,  Librarian. 
As  previously  mentioned,  it  is  intended  to  make  this  Index  embrace  twenty 
volumes  of  Proceedings,  one  of  which  is  still  to  be  published. 

VI.  Funds  of  the  Glasgow  Science  Lectures  Association, — During  last 
Session  the  Society  received  in  trust  the  sum  of  £252  10s.,  being  the 
residue  of  the  Funds  of  the  Glasgow  Science  Lectures  Association,  which 
has  ceased  to  have  a  separate  existence.  The  legal  deed  of  transference  has 
been  engrossed  in  the  Society's  Minute  Book  ;  and  in  due  course  the  interest 
arising  from  the  money  invested  will  be  periodically  used  by  the  Council  of 
the  Society  in  doing  such  work  as  the  Science  Lectures  Association  was 
created  to  carry  on. 

VII.  Finance, — The  Treasurer's  Statement  shows — from  there  having 
been  a  balance  due  to  him  at  the  beginning  of  the  year,  since  paid  off,  of 
£18  12s.  4^d.,  and  a  balance  remaining  on  hand  at  the  close  of  £20  4s.  5d. 
— that  the  Funds  have  improved  to  the  extent  of  these  two  sums,  or 
£38  16s.  9id. ;  and  it  is  believed  that  no  accounts  are  owing  by  the  Society. 

By  order  and  on  behalf  of  the  Council. 

(Signed)        JOHN  MAYER, 

Secretary. 

4.  The  Treasurer's  audited  Statement  of  the  Funds  of  the 
Society,  which  had  also  been  printed  in  the  Billet^  was  next  sub- 
mitted by  the  Chairman,  and  its  adoption  moved.  Mr.  David 
Mackinlay  made  some  remarks  on  the  desirability  of  having  the 
Subscriptions  of  Life  Members  capitalised,  in  reply  to  which  the 
Chairman  stated  that  the  matter  referred  to  had  already  received 
some  attention  from  the  Council,  and  that  Mr.  Mackinlay's  sug- 
gestion would  be  brought  before  an  early  meeting  of  the  Council.* 
The  motion  was  unanimously  agreed  to.  The  Abstract  of 
Treasurer's  Account  of  the  Graham  Medal  and  Lecture  Fund  was 
also  submitted  and  approved  of.  Both  of  these  Financial  State* 
ments  are  subjoined  : — 

(See  Financial  Sta>tements,  pp,  S48-S60.) 
*  A  Council  Report  on  this  subject  will  be  found  at  p.  341. 
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5.  Mr.  John  Robertson,  on  behalf  of  the  Library  Committee, 
submitted  the  Report  on  the  State  of  the  Library.  Its  adoption 
was  agreed  to,  and,  on  the  motion  of  Mr.  Robertson,  the  thanks 
of  the  Society  were  awarded  to  the  donors  of  Books  to  the  Library 
during  the  year.     The  Report  was  as  follows : — 

Report  of  the  Library  Committee. 

The  Library  Committee  have  pleasure  id  reporting  that  the  Library 
has  been  taken  advantage  of  by  the  members  to  a  larger  extent  during  the 
past  session  than  in  any  previous  one.  One  thousand  and  forty-four 
volumes  were  issued  to  698  readers. 

During  the  year  52  volumes  and  43  pamphlets  were  presented  to  the 
Library,  and  60  volumes  and  9  parts  of  works  were  added  by  purchase. 

The  periodicals  at  present  received  number  101,  of  which  64  are  bought. 
They  form  altogether  146  volumes  annually.  The  total  additions  to  the 
Library  for  the  year  amount  to  258  volumes,  9  parts,  and  43  pamphlets. 

Elxchanges  are  effected  with  155  Societies,  Public  Departments,  &c. 

In  Volume  XIX.  of  the  Proceedings^  pp.  419-427,  will  be  found  a  list  of 
the  additions  to  the  Library  both  by  presentation  and  by  purchase,  the  names 
of  the  Societies  with  which  exchanges  are  made,  and  the  titles  of  all  the 
periodicals  received  by  the  Society. 

During  the  year  93  volumes  were  bound.  The  number  of  volumes  now  in 
the  Library  is  estimated  at  10,370. 

JOHN  ROBERTSON,  Libeakian, 
Convener. 

6.  On  the  motion  of  the  Chairman,  the  best  thanks  of  the 
Society  were  awarded  to  the  Treasurer  and  the  Librarian  for 
their  services  during  the  past  year. 

7.  The  Society  then  proceeded  to  the  election  of  Office-Bearers : — 

(1)  For  the  vacant  Vice- Presidentship  caused  by  the  retiral  by  rotation 

of  Dr.  Morton,  Dr.  M*Kendrick,  on  behalf  of  the  Council,  moved 
the  election  of  Mr.  W.  Renny  Watson,  which  was  agreed  to. 

(2)  The  Chairman  moved  the  re-election  of  Mr.  Robertson  as  Librarian, 

Mr.  Mann  as  Treasurer,  and  Mr.  Mayer  as  Secretary,  which  was 
also  agreed  to. 

(3)  Four  vacancies  in  the  Council  were  filled  by  the  election  of  Mr. 

Wallace  Fairweather,  C.E,,  who  had  only  served  one  year;  Mr. 
William  Smart,  M.A. ;  Mr.  Alexander  Scott,  and  Mr.  Robert  Gow— 
on  the  motion  of  Mr.  Dyer,  seconded  by  Dr.  M*Kendrick.  The 
Members  of  Council  who  retired  by  rotation,  in  addition  to  Mr. 
Fairweather,  were— Professor  Dittmar,  Mr.  W.  Renny  Watson,  and 
Mr.  J.  L  Mitchell 
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Dr.  ABSTRACT  OF  TREASURER'S 

To  Subscriptions  to  Slat  October,  1888— 

Eutry-moneyfrom49NewMembenr,  at21s.,      £51     9    0 

Annual   Dues  from   1   Member 
for  1884-85,  at  21s.,    .  .£110 

Annual  Dues  from  2  Members 
for  1885-86,  at  2l8.,     .  .220 

Annual  Dues  from  6  Members 
for  188687,  at  21s.,    ..660 

Annual  Dues  from  515  Ordinary 
Members  for  1887-88,  at  21s.,  540  1^    0 

Annual    Dues    from   44    New 
Membersfor  1887-88,  at  21s.,      46    4    0 


596    8    0 

Life  Subscription  from  5  New  Members, 
at  £10 10s.,      .  .  52  10    0 


£700    7    0 


„  General  Receipts— 

,,  Corporation  of  Glasgow,  Interest  on  **  Ex- 
hibition Fund,"  £451  17s.  at  4i  7^,  for 
year  to  Whitsunday,  1888— less  Income 
Tax, £19  14  10 

„  Bank  Interest,  .  .  .  .  17    2 

„  Proceedings^  Caialogves,  &c.,  sold,  .  .  4  19    3 

26    1    3 

„  Architectural  Section— 

82  Associates' fees  for  1887-88,  at  5s.,  .  .  .  20  10    0 

,,  Chemical  Section — 

5  Associates*  fees  for  1887-88,  at  5s.,  .  .  .  15    0 

„  Geographical  and  Ethnological  Section— 

1  Associate's  fee  for  1885-86,  at  5s. , 

5  Do.  for  1886-87,  at  5s., 

29  Do.  for  1887-88,  at  58., 

1  Do.  for  1888-89,  at  5s., 

I  Do.  for  1889-90,  at  5s., 

„  Mathematical  and  Physical  Section — 

II  Associates'  fees  for  1887-88,  at  5s., . 


„  Economic  Science  Section — 

2  Associates'  fees  for  1886-87,  at  5s., 
52  Do.  for  1887-88,  at  5s., 


£0    5 
1    5 
7    5 
0    5 
0    5 

0 
0 
0 
0 
0 

9    5 
2  15 

0 
0 

• 

• 

£0  10 
13    0 

0 
0 

13  10 

0 

£773  13 

3 

Memo,  by  Treasurer. — The  Amount  invested  by  the  Society  in  the  Bath 
Street  Joint  Buildings  up  to  31st  October,  1888,  is  £3,547    8    H 

whereof,  Paid  from  Society's  Funds,        £2,047    8    U 
Do.        Society's     half     of 

£3,000  Bond,       .     1,500    0    0 

£3,647    8    1) 

J.  M. 
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ACCOUNT— SESSION  1887-88. 
By  Balance  due  to  Treasurer  from  last  year, 
,,  General  Expenditure  to  3Ut  October,  1888 — 


Salary  to  Secretary, 

Allowance  for  Treasurer's  Clerks,    . 

Rent  for  Joint-Lectures  with  Scottish 

Geographical  Society, 
Expenses  at  Lectures, 


New    Books,     Periodicals,     and    Foreign 

Periodicals, 
Bookbinding, 

Printing  Circulars,  Proceedings^  &c.. 
Lithographs  and  Woodcuts  for  Froeeedinga,  &c. ,  38    2 
Postage  and  delivery  of  Circulars,  Letters 

and  Parcels, 
Stationery,  &c.,         .        *   . 


Fire  Insurance  on  Library  for  £o,400. 
Postages^    &c.  —  per    Secretary,   £4 ;    per 
Treasurer,  £2  Hs.  lljd.. 


£75 
15 

1 
0 


0 
0 

0 
3 


0 
0 

0 
6 


£130  14    1 

10    7    0 

199    0    0 

2 


44    0 
4  11 


9 
3 


£6    1    3 
6  14  11} 


>> 


ft 


tf 


f  f 


)t 


ti 


f » 


JointEzpensesof  Rooms — Society'shalf  of  £383 198. 11^., 
being  Interest  on  Bond,  Insurance,  Taxes,  Cleaning, 
Lighting,  and  Heating;  Salaries  of  Sub-Librarian  and 
Assistant — less  half  of  £56  5s.  Revenue  from  Letting, 

Subscriptions  to  Societies — 

Ray  Society,  1888, 
PalaBontographical  Society,  1888, 

Architectural  Section-— 
Expenses  per  Treasurer  of  Section, 

Mathematical  and  Physical  Section — 
Expenses  per  Treasurer  of  Section, 

Geographical  and  Ethnological  Section— 
Expenses  per  Treasurer  of  Section, 

Sanitary  and  Social  Economy  Section 
Expenses  per  Treasurer  of  Section, 

Economic  Science  Section — 
Expenses  per  Secretary  of  Section, 

Balance  in  Treasurer's  hands, 


Cr. 

£18  12    4i 


91    3    6 


435  15    3 


12  16    2) 


from  Letting, 

163  17    6 

£1     1 
1     1 

0 
0 

2    2    0 
9  14    0 

0    1    2 

N— 

7    8    6 

0  12    6 

11     5  10 

20    4    5 

£773  13    3 


Glasgow,  12th  November,  1888, — We,  the  Auditors  appointed  by  the 
Society  to  examine  the  Treasurer's  Accounts  for  the  year  1887-88,  have 
examined  the  same,  of  which  the  above  is  an  Abstract,  and  have  found  them 
correct,  the  Balance  in  Treasurer's  hands  at  31st  October  last  being 
Twenty  Pounds  Four  Shillings  and  Fivepence. 

(Signed)        ROBERT  GOW. 
ALEX.  SCOTT. 
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(4)  Varions  Office-Bearers  of' the  Geographical  and  Ethnological  Section 
were  appointed,  according  to  resolution  of  Society  of  11th  April, 
1883;  and  of  the  Chemical,  Biological,  Sanitary  and  Social  Economy, 
Mathematical  and  Physical,  and  Economic  Science  Sections,  in 
accordance  with  resolutions  of  Society,  of  18th  November,  1885,  and 
2nd  February,  1887.  And  the  list  of  Office-Bearers  of  the  Philo- 
logical Section,  as  agreed  to  by  the  Society  on  4th  Apnl>  1888,  was 
re-affirmed. 

8.  At  the  close  of  the  business  proper  to  the  Annual  Meeting,  the 
President,  on  behalf  of  the  Council,  submitted  the  following  motion 
in  regard  to  the  late  Dr.  William  Wallace,  whose  death  took  place 
on  5th  November  current : — "  That  in  remembrance  of  the  services 
rendered  to  this  Society  by  the  late  Dr.  William  Wallace,  during 
a  long  Membership,  and  especially  while  he  occupied  the  Presi- 
dential Chair,  we  now  put  on  record  our  regret  at  his  decease,  and 
our  sense  of  the  loss  the  Society  thereby  sustains ;  and  we  further 
resolve  that  an  extract  of  this  Minute  be  forwarded  to  Mrs. 
Wallace,  with  an  expression  of  our  deep  sympathy  with  her  and 
her  family." 

9.  Dr.  James  Colville,  M.  A.,  then  read  a  Paper  on  ''Civilisation 
among  our  Early  Aryan  Ancestors :  an  Introduction  to  Compara- 
tive Philology."  (A  communication  from  the  Philological  Section.) 
^n  the  motion  of  the  President,  the  thanks  of  the  Society  were 
awarded  to  Dr.  Colville  for  his  paper.  Subsequently  some  remarks 
were  made  on  the  subject  of  the  paper  by  Rev.  Professor  Robertson 
and  Dr.  David  Ross. 

10.  The  President  announced  that  the  following  gentlemen  had 
been  elected  to  the  Membership  of  the  Society  : — Mr.  H.  Matheson 
Brown,  1  St.  James's  Place,  Hillhead ;  and  Mr.  John  Hogg, 
writer,  113  West  Regent  Street. 


oth  December,  1888. 

The  Second  Ordinary  Meeting  of  the  Philosophical  Socifety  of 
Glasgow,  for  Session  1888-89,  was  held  in  the  Rooms  of  the 
Society,  207  Bath  Street,  on  Wednesday,  5th  December,  at  eight 
o'clock  p.m. — Dr.  J.  B.  Russell,  President,  in  the  Chair. 

1.  The  Minutes  of  the  Annual  General  Meeting,  held  on  21st 
November,  which  were  printed  in  the  Billet  calling  the  Meeting, 
were  held  as  read,  were  approved  of,  and  signed  by  the  Chairman. 
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2.  Mr.  H.  Matheson  Brown,  1  St.  James's  Place,  Billhead, 
and  Mr.  John  Hogg,  writer,  113  West  Regent  Street,  were 
admitted  to  the  Membership  of  the  Society. 

3.  Mr.  John  Honeyman,  F.It.I.B.A.,  as  President  of  the 
Sanitary  and  Social  Economy  Section,  delivered  his  opening 
address,  his  subject  being  "  Sanitary  and  Social  Problems."  The 
Chairman  made  a  few  remarks  upon  the  address,  and,  on  his 
motion,  the  thanks  of  the  Society  were  awarded  to  Mr.  Honeyman. 

« 

4.  Mr.  A.  Lindsay  Miller,  Secretary  of  the  Architectural 
Section,  read  a  Memoir  of  the  late  Mr.  James  Sellars,  architect, 
which  he  had  prepared  at  the  request  of  the  Council.  Remarks 
were  made  on  the  subject  by  Mr.  David  Thomson  and  the  Chairman, 
and,  on  the  motion  of  the  former,  Mr.  Miller  was  awaixled  the 
thanks  of  the  Society. 

5.  Mr.  James  T.  Eottomley,  M.A.,  F.R.S.,  showed  some  in- 
teresting experiments  on  Recalescence  of  Iron,  and  gave  a  brief 
explanation  of  the  phenomenon.  Professor  Blyth  and  other 
Members  briefly  spoke  on  the  subject,  and  Mr.  Bottomley  was 
cordially  thanked  for  his  communication. 

6.  The  Chairman  announced  that  the  following  Candidates  ha^ 
been  elected  Members  of  the  Society: — Dr.  Charles  Annandale, 
Editor  of  various  Dictionaries,  (fee,  86  Dixon  Avenue,  Crossbill ; 
Dr.  James  Kerr  Love,  4  Matilda  Place,  Strathbungo;  Mr. 
William  Thomson,  B.A,,  Linden,  Bearsden;  Mr.  F.  J.  Amours, 
B.A.,  French  Master,  High  School. 

7.  Tlie  Chairman  stated  that  the  James  Watt  Anniversary 
Dinner,  held  under  the  joint  auspices  of  the  Institution  of 
Engineers  and  Shipbuilders  in  Scotland  and  the  Philosophical 
Society  of  Glasgow,  would  take  place  next  month.  As  representing 
the  Society  in  the  Arrangements  Committee,  he  moved  the 
election  of  the  President,  Mr.  Dyer,  Mr.  Mann,  Mr.  Fairweather, 
and  Mr.  Mayer.     The  motion  was  agreed  to. 


29th  December,  1888, 

The  Third  Ordinary  Meeting  of  the  Philosophical  Society  of 
Glasgow,  for  Session   1888-89,   was  held  in  the  Rooms  of  the 


Minutes  of  Session.  353 

Society,  207  Bath  Street,  on  Wednesday,  19th  December,  at  eight 
o'clock  p.m. — Dr.  J.  B.  Russell,  President,  in  the  Chair. 

• 

1.  The  Minutes  of  the  Second  Ordinary  Meeting,  held  on  5  th 
December,  which  were  printed  in  the  Billet  calling  the  Meeting, 
were  held  as  read,  were  approved  of,  and  signed  by  the  Chairman. 

2.  Dr.  Charles  Annandale,  Editor  of  various  Dictionaries,  &a, 
86  Dixon  Avenue,  Crossbill;  Dr.  James  Kerr  Love,  Matilda 
Place,  Strathbungo;  Mr.  William  Thomson,  B.A.,  linden, 
Bearsden;  and  Mr.  F.  J.  Amours,  B.A.,  French  Master,  High 
School,  were  admitted  to  the  Membership  of  the  Society. 

3.  The  President  intimated  the  death  of  Mr.  J.  J.  Coleman, 
Senior  Vice-President  of  the  Society,  which  had  occurred  on  the 
preceding  day,  and  referred  to  his  valuable  communications  to  the 
Society,  and  his  important  invention,  the  Bell-Coleman  Dry- Air 
Befrigerating  Machine. 

4.  Professor  Cleland,  M.D.,  F.B.S.,  communicated  to  the 
Society  ^'  A  Description  of  the  Movements  of  the  Joints  at  the 
Knuckles  and  at  the  Balls  of  the  Toes,"  for  which,  on  the  motion 
of  Dr.  Henry  K  Clark,  he  was  awarded  the  thanks  of  the  meeting. 

5.  Mr  William  Milne,  M.A.,  B.Sc,  F.RS.K  read  a  short 
paper  on  "  Rotifer  as  a  Parasite  and  Tube-Dweller,  for  which  he 
received  the  thanks  of  the  Society. 

6.  A  paper  was  read  by  Mr.  James  Thomson,  F.G.S.,  on  ''The 
Detection  of  Mural  Pores  in  the  Genus  Alveolites"  On  the 
motion  of  the  Chairman,  Mr.  Thomson  was  thanked  for  his  com- 
munication. 

(These  Papers  were  aU  from  the  Biologieal  Section  o/ the  Society. ) 

7.  The  Chairman  announced  that  the  following  Candidates  for 
Membership  of  the  Society  had  been  unanimously  elected: — 
Professor  Richard  C.  Jebb,  M.A.,  L.L.D.,  University  of  Glasgow ; 
and  Ml-.  Walker  Weir,  C.  A.,  Barskiven,  Paisley. 


9th  Jcmua/ry,  1889. 

The  Fourth  Ordinary  Meeting  of  the  Philosophical  Society  of 
Glasgow,  for  Session  1888-89,  was  held  in  the  Rooms  of  the 
Vol.  XX.  z 
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Society,  207  Bath  Street,  on  Wednesday,  9th  January,  1889,  at 
eight  o'clock  p.m. — Br.  J.  B.  Bussell,  President,  in  the  Chair. 

1.  The  Minutes  of  the  Third  Ordinary  Meeting,  held  on  5th 
December,  which  were  printed  in  the  Billet  calling  the  Meetingy 
were  held  as  read,  were  approved  of,  and  signed  by  the  Chairman. 

2.  Professor  Bichard  C.  Jebb,  M.A.,  LL.D.,  University  of 
Glasgow,  and  Mr.  Walter  Weir,  C.A.,  Barskiven,  Paisley,  were 
admitted  to  the  Membership  of  the  Society. 

3.  The  Secretary  read  a  Biographical  Notice  of  the  late  Dr. 
William  Wallace,  Past-President  of  the  Society,  which  he  had 
prepared  at  the  request  of  the  Council  On  the  motion  of  the 
President,  he  was  awarded  the  thanks  of  the  Society  for  his 
communication. 

4.  Mr.  James  Chalmers,  LA.,  architect,  read  a  joint  paper  by 
himself  and  Mr.  William  Key,  engineer  and  manager,  Tradeston 
Gas- Works,  on  "A  Scheme  of  Cremation  suited  to  the  require- 
ments of  Glasgow,"  which  was  followed  by  a  description  of  a 
Crematory  Furnace  which  had  been  designed  by  Mr.  Key.  A 
discussion  followed,  in  which  the  speakers  were  the  Chairman, 
Mr.  W.  Benny  Watson,  Dr.  Eben.  Duncan,  Prof.  Jamieson,  Mr. 
Alexander  Whitelaw,  Mr.  W.  R.  W.  Smith,  and  Mr.  D.  M. 
Nelson.  The  authors  replied,  and  were  awarded  a  vote  of  thanks 
for  their  communications. 

5.  The  Chairman  announced  that  the  following  Candidates  for 
Membership  of  the  Society  had  been  unanimously  elected : — As 
Ordinary  Members — Mr.  William  Horton,  gunmaker,  Birchfield, 
Mount  Florida ;  and  Mr.  James  Mollison,  engineer  surveyor  to 
Lloyd's  Register,  36  Oswald  Street.  As  an  Honorary  Member — 
Professor  F.  Max  Mttller,  M.A.,  Oxford. 


^3rd  Jcmuary,  1889. 

The  Fifth  Ordinary  Meeting  of  the  Philosophical  Society  of 
Glasgow,  for  Session  1888-89,  was  held  in  the  Booms  of  the 
Society,  207  Bath  Street,  on  Wednesday,  23rd  January,  1889,  at 
eight  o'clock  p.m. — Dr.  J.  B.  Bussell,  President,  in  the  Chair. 
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1.  The  Minutes  of  the  Fourth  Ordinary  Meeting,  held  on  9th 
January,  which  were  printed  in  the  Billet  calling  the  Meeting, 
were  held  as  read,  were  approved  of,  and  signed  by  the  Chairman. 

2.  Mr.  William  Horton,  gunmaker,  Birchfield,  Mount  Florida, 
and  Mr.  James  Mollison,  engineer  surveyor  to  Lloyd's  Register, 
36  Oswald  Street,  were  admitted  to  the  Membership  of  the  Society. 

3.  The  President  read  the  following  letter  which  the  Secretary 
had  received  from  Professor  Max  Miiller  in  reference  to  his  election 
as  an  Honorary  Member  of  the  Society  : — 

7  NoEHAM  Gardens, 
Dear  Sir,  Oxford,  nth  January,  1889. 

It  is  very  kmd  of  the  Members  of  the  Philosophical  Society  of 
Glasgow  to  have  thought  of  me  as  worthy  of  a  place  among  their  twen^ 
Honorary  Fellows. 

I  shall  never  forget  the  extreme  kindness*  with  which  I  was  received 
while  lately  lecturing  at  Glasgow,  and  I  shall  value  this  new  proof  of 
friendly  sympathy  all  the  more  highly  as  coming  from  those  whom  I  have 
learnt  to  know  and  to  value  during  my  stay  in  Scotland. 

Please  to  convey  to  the  Members  of  Council  my  sincere  thanks  for  the 
very  high  honour  which  they  have  conferred  on  me. 

I  am.  Dear  Sir, 

Yours  faithfully, 
John  Mayer,  Esq.  F.  MAX  MULLER. 

4.  Mr.  John  C.  Rogers,  Chilian  Vice-Consul,  Glasgow,  read  a 
paper  on  "  The  Republic  of  Chile :  its  Present  Condition  and 
Future  Prospects/'  being  a  communication  from  the  Geographical 
and  Ethnological  Section,  On  the  motion  of  Dr.  W.  G.  Blackie, 
President  of  the  Section,  Mr.  Rogers  was  awarded  a  vote  of 
thanks  for  his  interesting  communication. 

5.  Mr.  W.  Anderson  Smith,  Member  of  the  Scottish  Fishery 
Board,  read  a  paper  on  "  Fisheries  in  relation  to  general  Civilisa- 
tion and  Progress,"  for  which  he  was  awarded  the  best  thanks  of 
the  Society. 

6.  The  Chairman  announced  that  the  following  Candidates  for 
Membership  of  the  Society  had  been  unanimously  elected : — M. 
Hector  Rey,  B.L.,  B.Sc.  (France),  French  Master,  27  Kersland 
Terrace,  Hillhead ;  Mr.  G.  F.  H.  Brown,  portioner,  3  South 
Apsley  Place;  and  Mr.  Thomas  Taylor,  ivory  turner,  &c.,  60 
Montrose  Street. 
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6th  FebrtLory,  1889. 

The  Sixth  Ordinary  Meeting  of  the  Philosophical  Society  of 
Glasgow,  for  Session  1888-89,  was  held  in  the  Rooms  of  the 
Society,  207  Bath  Street,  on  Wednesday,  6th  February,  1889,'  at 
eight  o'clock  p.m.— Br.  J.  £.  Kussell,  President,  in  the  Chair. . 

1.  The  Minutes  of  the  Fifth  Ordinary.  Meeting,  held  on  23rd 
January,  which  were  printed  in  the  Billet  calling  the  Meeting, 
were  held  as  read,  were  approved  of,  and  signed  by  the  Chairman. 

2.  M.  Hector  Rey,  B.L.,  B.Sc.  (France),  French  Master,  27 
Eersland  Terrace,  Billhead;  Mr.  G.  F.  H.  Brown,  portioner, 
3  South  Apsley  Place;  and  Mr.  Thomas  Taylor,  ivory  turner, 
60  Montrose  Street,  were  admitted  to  the  Membership  of  the 
Society. 

3.  Mr.  C.  M.  Aikman,  M.A.  B.Sc,  F.RS.E.,  Lecturer  on  Agri- 
cultural Chemistry  in  the  Glasgow  and  West  of  Scotland  Technical 
College,  read  a  paper  on  *'  Agricidtural  Education  in  this  Country 
and  in  Germany,"  for  which  he  received  the  thanks  of  the  Society. 
A  discussion  took  place,  in  which  the  speakers  were  Mr.  Dyer, 
Mr.  W.  R.  W.  Smith,  Mr.  Younger,  and  Mr.  John  Young, 
Secretary  of  the  Technical  College. 

4.  Mr.  D.  Sinclair,  Engineer,  National  Telephone  Company, 
read  a  paper  on  '^  Multiplex  Telephony  on  Long  Lines."  Remarks 
were  made  on  the  subject  by  Mr.  J.  T.  Bottomley,  F.R.S.,  Mr.  A. 
Scott,  and  Mr.  J.  D.  F.  Andrews,  and  Mr.  Sinclair  was  awarded 
the  thanks  of  the  Society  for  his  communication. 

5.  The  Chairman  announced  that  the  following  Candidate  for 
Membership  of  the  Society  had  been  elected: — Mr.  William 
Alexander,  blockmaker,  Helen  Street,  Govan. 


20th  February,  1889. 

The  Seventh  Ordinary  Meeting  of  the  Philosophical  Society  of 
Glasgow,  for  Session  1888-89,  was  held  in  the  Rooms  of  the 
Society,  207  Bath  Street,  on  Wednesday,  20th  February,  1889, 
at  eight  o'clock  p.m. — Dr.  J.  B.  Russell,  President^  in  the  Chair. 

1.  The  Minutes  of  the  Sixth  Ordinary  Meeting,  held  on  6th 
February,  which  were  printed  in  the  Billet  calling  the  Meeting, 
were  held  as  read,  were  approved  of,  and  signed  by  the  Chairman. 
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2.  Mr.  William  Alexander,  blockmaker,  Helen  Street^  Govan, 
was  admitted  to  the  Membership  of  the  Society. 

3.  Professor  B.  C.  Jebb,  M.A.,  LL.D.,  delivered  his  Inaugural 
Address  as  President  of  the  Philological  Section,  his  subject  being 
"Present  Tendencies  in  Classical  Studies."  At  the  close  of  his 
Address  he  was  awarded  a  hearty  vote  of  thanks  on  the  motion  of 

Dr.  Colville,  seconded  by  Dr.  David  Koss. 

* 

4.  Mr.  A.  Tanakadate,  B.Sc.  (Japan),  Physical  Laboratory, 
University  of  Glasgow,  read  a  paper  on  "  Electro-Magnetic  Method 
of  Measuring  the  Magnetic  Constants  of  the  Earth's  Field." 
Kemarks  were  made  on  the  subject  of  the  paper  by  Mr.  Dyer, 
Mr.  J.  T.  Bottom]ey,'and  Professor  Blyth;  and  the  author  was 
awarded  the  best  thanks  of  the  Society  for  his  paper. 

5.  The  Chairman  announced  that  the  following  Candidate  for 
Membership  of  the  Society  had  been  elected: — Mr.  William 
M'Whirter,  electrical  engineer,  Faraday  Electrical  Works,  Govan. 


6th  March,  1889. 


The  Eighth  Ordinary  Meeting  of  the  Philosophical  Society  of 
Glasgow,  for  Session  1888-89,  was  held  in  the  Booms  of  the 
Society,  207  Bath  Street,  on  Wednesday,  6th  March,  1889,  at 
eight  o'clock  p.m. — Dr.  J.  B.  Bussell,  President,  in  the  Chair. 

1.  The  Minutes  of  the  Seventh  Ordinary  Meeting,  held  on  20th 
Februajy,  which  were  printed  in  the  Billet  calling  the  Meeting, 
were  held  as  read,  were  approved  of,  and  signed  by  the  Chairman. 

2.  Mr.  William  M*Whirter,  electrical  engineer,  Faraday  Elec- 
trical Works,  Govan,  was  admitted  to  the  Membership  of  the 
Society. 

3.  Mr.  D.  G.  Hoey,  Vice-President  of  the  Sanitary  Section,  read 
a  paper  on  '^  The  Science  of  Ventilation  as  applied  to  Inhabits 
Interiora;"  and  Mr.  John  Honeyman,  F.RI.B.A.,  President  of 
the  Section,  read  a  short  paper  on  "  Safe  House  Drainage  without 
Ventilation."  On  the  motion  of  Dr.  Duncan,  the  discussion  of 
these  papers  was  deferred  to  a  Special  Meeting  to  be  called  by 
the  Council. 
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13th  March,  1889. 

A  Special  Meeting  of  the  Society  was  held  in  the  Booms  of  the 
Society,  207  Bath  Street,  on  Wednesday,  13th  March,  at  eight 
o'clock  p.m.,  for  the  purpose  of  taking  discussions  on  the  papers 
read  by  Mr.  Hoey  and  Mr.  Honeyman  at  the  Ordinary  Meeting 
on  6th  inst. — Dr.  J.  B.  Russell,  President,  in  the  Chair. 

1.  The  Chairman  stated  that  it  had  been  arranged  that  Mr. 
Hoey  should  give  a  short  summary  of  his  paper,  occupying  about 
ten  minutes,  for  the  purpose  of  opening  the  discussion.  That 
gentleman  proceeded  to  do  as  requested. 

2.  At  the  Chairman's  request,  the  Secretary  then  briefly  stated 
how  he  had  tested  the  state  of  the  Ventilation  in  the  Smoking 
Boom  of  the  Liberal  Club  in  presence  of  a  number  of  the  members. 

3.  The  following  gentlemen  afterwards  joined  in  the  discussion: 
— Mr.  W.  P.  Buchan,  Dr.  Eben.  Duncan,  Mr.  J.  D.  F.  Andrews, 
Dr.  Glaister,  Mr.  Key,  Mr.  David  Thomson,  and  Mr.  Jas. 
Chalmers,  architects;  and  Mr.  W.  B.  W.  Smith.  Mr.  Hoey 
briefly  replied. 

4.  Mr.  Honeyman  made  a  short  statement  by  way  of  initiating 
the  discussion  on  his  paper ;  and  the  subsequent  speakers  were — 
Mr.  W.  B.  W.  Smith,  Mr.  Gilbert  Thomson,  C.E.;  Mr.  Key,  Mr. 
Buchan,  Mr  Jas.  Chalmers,  Drs.  Duncan  and  Glaister,  Mr.  W. 
Milne,  and  the  Chairman,  on  whose  motion  a  vote  of  thanks  was 
passed  to  the  authors  of  both  papers.  Mr.  Honeyman  briefly 
replied,  and  the  proceedings  terminated. 


20th  Marchy  1880, 

The  Ninth  Ordinary  Meeting  of  the  Philosophical  Society  of 
Glasgow,  for  Session  1888-89,  was  held  in  the  Booms  of  the 
Society,  207  Bath  Street,  on  Wednesday,  20th  March,  1889,  at 
eight  o'clock  p.m. — Dr.  J.  B.  Bussell,  President,  in  the  Chair. 

1.  The  Minutes  of  the  Eighth  Ordinary  Meeting,  held  on*  6th 
March,  and  of  the  Special  Meeting,  held  on  13th  March,  which 
were  printed  in  the  Billet  calling  the  Meeting,  were  held  as  read, 
were  approved  of,  and  signed  by  the  Chairman. 
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2.  Mr.  D.  M.  Nelson  read  a  paper  on  a  ''  Proposed  Scheme  for 
the  Collection,  Treatment,  and  Disposal  of  the  Sewage  of  Glasgow." 
In  the  discussion  which  followed,  remarks  were  made  by  the 
Chairman,  Mr.  Gilbert  Thomson,  C.E.;  Mr.  Frew,  C.E.;  Mr. 
White  (Assistant  Master  of  Works),  Councillor  Mechan,  and 
Mr.  W.  R.  W.  Smith.  A  vote  of  thanks  was  passed  to  Mr. 
Nelson,  who  briefly  replied  to  the  various  speakers. 

3.  Mr.  J.  D.  F.  Andrews  read  a  paper  on  '-  Electric  Light 
Wiring  of  Buildings."  Mr.  M'Whirter  and  Mr.  H.  A,  Mavor 
made  some  remarks  on  the  subject  of  the  paper.  On  the  motion 
of  the  Chairman,  a  vote  of  thanks  was  awarded  to  Mr.  Andrews, 
who  replied  to  the  criticisms  made  by  Mr.  M*Whirter. 


3rd  April,  1889, 

The  Tenth  Ordinary  Meeting  of  the  Philosophical  Society  of 
Glasgow,  for  Session  1888-89,  was  held  in  the  Rooms  of  the 
Society,  207  Bath  Street,  on  Wednesday,  3rd  April,  1889,  at 
eight  o'clock  p.m. — Dr.  J.  B.  Russell,  President,  in  the  Chair. 

1.  The  Minutes  of  the  Ninth  Ordinary  Meeting,  held  on  20th 
March,  which  were  printed  in  the  Billet  calling  the  Meeting,  were 
held  as  read,  were  approved  of,  and  signed  by  the  Chairman. 

2.  Dr.  Neil  Carmichael  exhibited  and  made  remarks  on  Micro- 
photographs  of  some  Microbes  [Micrococcvs  ScarlatiruB  (?)] 
associated  with  the  Gamethill  Scarlet  Fever  Epidemic. 

Lime-light  views  of  the  same  were  shown  by  the  Photographic 
Society's  new  Lantern.  A  discussion  took  place,  in  which  the 
speakers  were — the  President,  Professor  M'Kendrick,  Dr.  Glaister, 
Mr.  James  Thomson,  and  Dr.  Morton.  A  cordial  vote  of  thanks 
was  passed  to  Dr.  Carmichael,  who  briefly  replied. 

3.  Dr.  James  Finlayson  submitted  a  proposal  for  securing 
Uniformity  of  Action  in  the  Exclusion  from  Day  Schools  of 
Children  coming  from  Families  aflected  with  Contagious  Diseases. 
Remarks  were  made  on  the  subject  of  the  paper  by  the  President, 
who  moved  a  vote  of  thanks  to  Dr.  Finlayson;  and  by  Dr. 
Glaister,  Mr.  Donald  (Dennistoun  Public  School),  Mr.  Wilson 
(St  George's  Road  Public  School),  Mr.  Fyfe,  Sanitary  Inspector, 
and  Dr.  M'Kendrick.     After  a  brief  reply  by  the  author  of  the 
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paper,  the  President  promised  to  bring  bis  suggestions  before  the 
Council  of  the  Society. 

4.  On  the  motion  of  the  Secretary,  the  Society's  thanks  were 
voted  to  the  Council  of  the  Glasgow  Photographic  Association 
for  the  use  of  their  Lantern,  and  to  Mr.  Armstrong  for  his  services 
as  manipulator.  _________ 

10th  April,  1889. 

The  Eleventh  Ordinary  Meeting  of  the  Philosophical  Society  of 
Glasgow,  for  Session  1888-89,  was  held  in  the  Natural  Philosophy 
Class-Room  of  the  University,  Gilmorehill,  on  Wednesday,  10th 
April,  1889,  at  eight  o'clock  p.m. — Dr.  J.  B.  Russell,  President, 
in  the  Chair. 

1.  The  Minutes  of  the  Tenth  Ordinary  Meeting,  held  on  3rd 
April,  which  were  printed  in  the  Billet  calling  the  Meeting,  were 
held  as  read,  were  approved  of,  and  signed  by  the  Chairman. 

2.  Sir  "William  Thomson,  F.E..S.,  showed  some  Gyrostatic 
Experiments,  and  gave  explanations  of  the  same,  for  which  he 
was  awarded  the  best  thanks  of  the  Society. 

3.  Mr.  James  T.  Bottomley,  F.KS.,  communicated  a  Note  on 
the  Insulating  Properties  of  some  specimens  of  Glass;  and  he 
likewise  exhibited  two  Leyden  Jars  which  had  been  fractured  by 
the  Electric  Spark.  Mr.  Bottomley  received  the  thanks  of  the 
Society  for  his  two  communications 

4.  The  President  announced  the  decease  of  two  Honorary 
Members  of  the  Society — M.  Michael  Eugene  Chevreul,  Paris 
(elected  1860),  and  Professor  Bonders,  Utrecht  (elected  1887). 


l8t  May,  1889, 

The  Twelfth  Ordinary  Meeting  of  the  Philosophical  Society  of 
Glasgow,  for  Session  1888-89,  was  held  in  the  Booms  of  the 
Society,  207  Bath  Street,  on  Wednesday,  1st  May,  1889,  at  eight 
o'clock  p.m. — Dr.  J.  G.  M'Kendrick,  Vice-President,  in  the.CHiair. 

1.  The  Minutes  of  the  Eleventh  Ordinary  Meeting,  held  on 
10th  April,  which  were  printed  in  the  Billet  calling  the  Meeting, 
were  held  as  read,  were  approved  of,  and  signed  by  the  Chairman. 
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2.  Dr.  J.  Kerr  Loto  read  a  paper  on  "  The  Acoustics  of  Musical 
Sounds,"  which  he  illustrated  bj  his  *^  Audiometer/'  a  new 
instrument  for  testing  the  power  of  appreciating  Musical  Intervals. 
The  thanks  of  the  Society  were  awarded  to  Dr.  Love  for  his  paper, 
and  in  the  discussion  which  followed,  the  Chairman,  Mr.  Julius 
Seligmann,  Mr.  W.  M.  Miller,  Mr.  Machell,  Mr.  Burt,  and  Mr. 
Johnston  took  part.     Dr.  Love  briefly  replied. 

3.  Mr.  J.  G.  Kerr,  M.A.,  read  a  biographical  notice  of  the  late 
Mr.  E.  M.  Dixon,  of  Allan  Glen's  School,  which  he  had  prepared 
at  the  special  request  of  the  Council,  and  for  which  he  received 
the  thanks  of  the  Society. 

4.  Reports  from  the  various  Sections  of  the  Society  were 
submitted  and  held  as  read,  as  was  also  Dr.  Muirhead's  Keport  as 
Delegate  to  the  British  Association  Union  of  Corresponding 
Societies.  These  Beports  were  ordered  for  insertion  in  Vol.  XX. 
of  the  Society's  Proceedings. 

The  Society  then  adjourned  for  the  Summer  recess. 
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DONATIONS. 

Report  of  Yale  University  for  1886-87, 
Calendar  of  Glasgow  and  West  of  Scotland  Tech- 
nical Ck>llege,  1888-89,      

Observations  made  at  the  Hong  Kong  Observatory 

in  1887,    

Report  of  the  Geological  and  Natural  History 

Survey  of  Canada.  Vol.  2,  with  7  Maps.  1889, 
Greenwich  Observations,  1886,  . 
Astronomical  Results,  1886, 
Magnetical  and  Meteorological  Iftesults,  1886, 
Spectroscopic  and  Photographic  Results,  1886, 
Annals  of  the  Cape  Observatory.  Vol.  2,  part  2, 
On  the  Variations  of  the  Instrumental  Adjust 

ments  on  the  Cape  Transit  Circle,    . 
Cape  Meridian  Observations,  1882-88, 
Economic  Interpretation  of  History.     1888, 
Wages  Statistical  and  Wages  Theoretical,  . 
Specimens  of  Eozoon  Canadense  and  their  Geo 

logical  and  other  Relations.     'By  Sir  J.  W 

Dawson, 

Smithsonian  Collections.     Vols.  32,  33.     1888, 
Three  Reports  of  the  Gold  and  Silver  Commission 

appointed  to  inquire  into  the  Recent  Changes 

in  the  Relative  Value  of  the  Precious  Metals. 

3  vols.     1887-88,      . 

Text-Book  of  Physiology.     By  Dr.  M'Kendrick. 

1888, 

United  States,  Geological  Survey  of ,  . 
Geological  and  Mining  Industry  of  Sandville. 

4to,  with  folio  Atlas, 

The  Engineer  of  the  Future.  By  Archibald  Barr, 

B.Sc.    Pamphlet.     1888,         .        .        .        . 
Basic  Slag :  its  value  as  a  Fertiliser.     By  C.  M. 

Aikman.     Pamphlet.     1888 

On  Plumbing.    By  W.  P.  Buchan.     1889, , 
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DONATIONS.  Peisintkd  bt 

The    Cause  of  Light.      By  G.   T.   Carruthers. 

Pamphlet.    Benares,  1886,      ....    The  Author. 
The  Cause  of    Electricity.    With   Remarkable 

Chemical  Equivalents.     By  G.  T.  Camithers. 

Pamphlet,  1886, „ 

The    Planets,    Upon.      By  G.   T.    Camithers. 

Pamphlet, „ 

Mineral  Products  of  New  South  Wales,      .        .  The  Department  of  Mines. 
Notes  on  the  Geology  of  New  South  Wales,        .  „ 

Description  of  the  Seams  of  Coal  worked  in  New 

South  Wales.    4to.    Sydney,  1887,         .        .  ,, 

A  Bibliography  of  Indian  Geology.    870.     Cal-    Geological  Survey  of 

cutta,  1887, India. 

Report  of  the  Chief  Signal  Officer  of  U.S.  War 

Department.    Part  2.     1887,  .        .        •       . .     U.S.  Government. 
Grold  and  Silver  Commission — ^Final  Report  and 

2  vols.  Supplement.     8vo.    London,  1888,  Charles  Gairdner. 

The  Eozoic  and  Palieozoic  Rocks  of  the  Atlantic 

Coast  of   Canada   compared   with    those    of 

Western  Europe  and  of  the  Interior  of  America. 

By    Sir    W.    J.    Dawson.      Pamphlet,    8vo. 

Montreal, The  Author. 

Contributions  to  Meteorology.     Vol.  3.     By  E. 

Loomis.    4to.    New  Haven,  1889,  .  The  Author. 

Report  of  the  Chief  Signal  Officer  of  the  U.S. 

Army,  1889, The  Chief  Officer. 

Parochial  Law.  2  vols.   Compiled  for  the  Barony 

Parochial  Board, James  R.  Motion. 

Barony  Parochial  Board.     Printed  Reports  and 

Pamphlets.    1  vol., ,, 

Sanitary  Requirements  of  a  Dairy  Farm.     By  G. 

G.  Henderson.     Pamphlet.     1889,  .     *  .  '  The  Author. 

Tuberculous  Meat.     Proceedings  at  Trial  at  the 

instance    of    the    Glasgow    Local   Authority 

against   Hugh  Couper   and   Charles   Moore, 

before  Sheriff  Berry.    8vo.    Glasgow,  1889,   .     Dr.  Russell. 
Report  of  the  Sanitary  Department  of  the  City 

of  Glasgow,  1888, >, 

Electro  Traction.     By  A.  R.  Bennett.    Pamph- 
let, 8vo, The  Author. 


BOOKS    BOUGHT. 

Dictionary  of  National  Biography.     Parts  16,  17»  18,  19.     1888-89. 
(Euvres  de  Lagrange.     Vol.  12.    4to.     Paris,  1888. 

The  Senses,  Instincts,  and  Intelligence  of  Animals.    By  Sir  John  Lubbock. 
8vo.     London,  1888. 
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Compendinm  of  Geography  and  Travel — ^North  America,  by  J.  V.  Hayden ; 

and  Aria,  by  A.  H.  Kean.     8to.     London,  18S8. 
Eedos'  Universal  Greograpfay— European,  Asiatic,  and  African  Sections, 

12  vols.     8vo.     London. 
Encyclopaedia  Britannica.     VoL  XXIV.  and  Index  Toltune.     4to.     Edin- 
burgh, 1888-89. 
Life  of  Siemois.     By  Dr.  W.  Pole.     8vo.     London,  1S8S. 
The  Economic  Interpretation  of  History.     8vo.     London,  1881. 
Comparative    Morphology  and    Biology  of   the  Fungi,   Mycetozoa,  and 

Bacteria.     By  A.  De  Bary.    8vo.     Oxford,  1887. 
A  Treatise  on  the  Principles  of  Chemistry.     By  M.  M.  Pattison  Muir. 

8vo.     Cambridge,  1884. 
The  Statesman's  Year-Book,  1889. 

Mathematical  Papers  of  Arthur  Cayley.  VoL  1.  4ta  Cambridge,  1SS9. 
Official  Year-Book  of  Scientific  and  Learned  Societies.  8vo.  London,  1889. 
Paheontographical  Society's  Publications — 

The  Stromatoporoida.     Part  2.     By  Prof.  A.  Nicholson.     8  Plates. 

The  Tertiary  Entomostraca.    (Supplements. )   By  Prof.  T.  Rupert  Jones 
and  C.  D.  Sherbom.     3  Plates. 

The  Jurassic  Gasteropoda.     Part  1,  No.  3.     By  W.  H.  HudlestoB. 
6  Plates. 

The  Inferior  Oolite  Ammonites.     Part  3.     By  S.  S.    Buckman.     10 
Plates. 

The  Devonian  Fauna  of  the  South  of  England.     Part  1.     By  G.  F. 
Whidborne.     4  Plates. 
The  Primitive  Family  in  its  Origin  and  Development.     By  C.  N.  Starcke. 

8vo.     London,  1889. 
Treatise  on  Cheinistry,    By  Sir  H.  E.  Eoscoe  and  C.  Schorlemmer.     VoL 

3,  Organic  Chemistry.     Part  5.     8vo.     London,  1889. 
Larvae  of  British  Butterflies  and  Moths.     VoL  3.     By  W.  Buckler.    8vo. 

London,  1889. 


The  Philosophical  Society  Exchanges  with  the 
FOLLOWING  Societies,  <fec. : — 


Aberdeen  Philosophical  Society, 
Academia  Real  Das  Sciencias  de  Lisboa,    . 
Academy  of  Natural  Sciences  of  Philadelphia, 

Academy  of  Science 

Academy  of  Science,  ..... 
American  Academy  of  Arts  and  Sciences,  . 
American  Geographical  Society, 
American  Pharmaceutical  Society, 
American  Philosophical  Society, 
Anthropological  Institute, 
Astor  Library,  New  York, 
Library  of  Royal  Observatory,   . 
Bath  Natural  History  and  Antiquarian  Field  Club,  .    Bath. 
Vol.  XX.  2  a 


Aberdeen. 
Lisbon. 
Philadelphia. 
Connecticut. 
St.  Louis. 
Boston. 
New  York. 
Philadelphia. 


London. 
New  York. 
Melbourne. 
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Belfast  Natural  History  and  Philosophical  Society,   .  Belfast. 

Berwickshire  Naturalists**  Clnb,         ....  Alnwick. 

Biblical  Archseology, London. 

Birkenhead  Literary  and  Scientific  Society,                .  Birkenhead. 

Birmingham  Philosophical  Society,    ....  Birmingham. 

Boston  Natural  History  Society,        ....  Boston. 

Boston  Public  Library, „ 

Botanical  Society  of  Edinburgh,         ....  Edinburgh. 

Bremen  Geographical  Society, Bremen. 

Bristol  Naturalists'  Society, Bristol. 

Buffalo  Society  of  Natural  Sciences,  ....  Buffalo. 

Bureau  Scientiiique  Central  N^erlandais,  .  Haarlem. 

California  Academy  of  Sciences,         ....  California. 

Cambridge  Philosophical  Society Cambridge. 

Canadian  Institute, Canada. 

Canadian  Society  of  Civil  Engineers,         .                .  Montreal. 

Cardiff  Naturalists*  Society, Cardiff. 

Chemical  Society, London. 

Cleveland  Institution  of  Engineers,    .        .  Middlesbrough. 

Commissioners  of  Patents, London. 

Davenport  Academy  of  Natural  Sciences,  .  Davenport,  Iowa. 

Deutscher  Kolonial  Verein, Berlin. 

Die  Deutsche  Chemische  Gesellschaft,                .  ,, 

Dublin  University  Biological  Association,  .  Dublin. 

£cole  Polytechnique, Paris. 

Edinburgh  Geological  Society Edinburgh. 

Entomological  Society  of  Ontario,      ....  London,  Ontario. 

Epping  Forest  and  County  of  Essex  Naturalists*  Field  Buckhurst  Hill, 

Club, Essex. 

Folkestone  Natural  History  Society,         .  Folkestone. 

Franklin  Institute, Philadelphia. 

Geographical  Society, Geneva. 

Geographical  Society  of  Australasia Sydney. 

Geographical  Society  of  Scotland,      ....  Edinburgh. 

Geographische  Gesellschaft  zu  Griefswald,  Griefswald. 

Geological  Society  of  Glasgow Glasgow. 

Geological  Survey  of  Canada, Montreal 

Geological  Survey  of  India, Calcutta. 

Glasgow  Archaeological  Society,          ....  Glasgow. 

Hamburg  Geographical  Society,         ....  Hamburg. 

Hertfordshire  Natural  History  Society  and  Field  Club,  Watford,  Herts. 

Historic  Society  of  Lancashire  and  Cheshire,  Liverpool. 

Institut  Canadien-Fran9ais  d'Ottawa,                ■.  Ottawa. 

Institution  of  Civil  Engineers, London. 

Institution  of  Engineers  and  Shipbuilders  in  Scotland,  Glasgow. 

Institution  of  Mechanical  Engineers, ....  London. 

Insurance  and  Actuarial  Society  of  Glasgow,              .  Glasgow. 

Johns  Hopkins  University Baltimore. 

Kasan  Imperial  University Easan. 
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Kon.  Akademie  van  Wetenachappen,  Amsterdam. 

Leicester  Literary  and  Philosophical  Society,    .  Leicester. 

Literary  and  Historical  Society  of  Quebec,  Qnebec. 

Literary  and  Philosophical  Society  of  Leeds,     .        .  Leeds. 

Literary  and  Philosophical  Society  of  Liverpool,  Liverpool 

Literary  and  Philosophical  Society  of  Manchester,     .  Manchester. 

Liverpool  Engineering  Society, Liverpool. 

Liverpool  Geological  Society, 

Liverpool  Naturalists'  Field  Club,     .... 

Liverpool  Polytechnic  Society, 

London  Geological  Society London. 

Manchester   Association   of    Employers,    Foremen, 

&c., Manchester. 

Manchester  Geographical  Society,      .... 

Manchester  Literary  and  Philosophical  Society, 

Manchester  Scientific  Students*  Association, 

Manitoba  Historical  and  Scientific  Society,  Winnipeg. 

Mechanical  World, London. 

Meteorological  Observatory, Monteouris,  Paris. 

Middlesex  Hospital, London. 

Midland  Institute  of  Mining  Engineers,     .        .        .  Bamsley. 

Midland  Medical  Miscellany, Leicester. 

Mining  Listitute  of  Scotland,     ......  Hamilton. 

Mitohell  Library,        .  .  Glasgow. 

Mus^e  Teyler, Haarlem. 

National  Academy, Washington. 

National  Observatory, ,, 

Natural  History  and  Antiquarian  Society  of  Dum- 
friesshire and  Galloway, Dumfries. 

Natural  History  Society  of  Glasgow Glasgow. 

Naturalists*  Union, Hudderstield. 

Netherlands  Geographical  Society,     ....  Amsterdam. 

New  York  Academy  of  Sciences,        ....  New  York. 

New  York  Microscopical  Society,  .        .        .  ,, 

New  Zealand  Institute, Wellington. 

North  of  England  Institute  of  Mining  and  Mechanical 

Engineers Newcastle-on>Tyne. 

N.  Staffordshire  Institute  of  Mining  and  Mechanical 

Engineers, London. 

Oberhessische  Gesellschaft  f Ur  Natur  und  Hcilkundc,  Giesscn. 

Observatoire  Royal  de  Bruxelles Brussels. 

Odontological  Society, London. 

Ohio  Mechanics'  Institute, Cincinnati. 

Oneida  Historical  Society, Utica. 

Paisley  Public  Library, Paisley. 

Pharmaceutical  Society, London. 

Photographic  Society, „ 

Philadelphia  Alumni  Association,      ....  Philadelphia. 

Physical  Society  of  London,       ......  London. 
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Physico-Cliemical  Society,  University  of  St.  Peters- 
burg,    '.        .  St.  Petersburg. 

Powys-land  Club, Liverpool. 

Kegistrar 'General, Melbourne. 

Eoyal  Academy  of  Science, Brussels. 

Royal  Academy  of  Science, Stockholm. 

Royal  Astronomical  Society, London. 

Royal  Cornwall  Polytechnic  Society,  .        .  Falmouth. 

Royal  Dublin  Society, '    .  Dublin. 

Royal  Geographical  Society, London. 

Royal  Greographical  Society, Vienna. 

Royal  Institute  of  British  Architects,         .        .        .  London. 

Royal  Institute  of  Lombardy, Milan. 

Royal  Institution  of  Cornwall, Truro. 

Royal  Institution  of  Great  Britain London. 

Royal  Irish  Academy, Dublin. 

Royal  Microscopical  Society, London. 

Royal  Physical  Society  of  Edinburgh,  .         .  Edinburgh. 

Royal  Prussian  Academy  of  Science, ....  Berlin. 

Royal  Scottish  Society  of  Arts, Edinburgh. 

Royal  Society  of  Canada, Quebec. 

Royal  Society  of  Edinburgh, Edinburgh. 

Royal  Society  of  London,  » London. 

Royal  Society  of  New  South  Wales,  ....  Sydney. 

Royal  Society  of  Tasmania, Hobart  Town. 

Royal  Society  of  Victoria, Melbourne. 

School  of  Mines, New  York. 

Science, Cambridge,  Mass. 

Science  Monthly, London. 

Scientific  Society  of  Manitoba Winnipeg. 

Scottish  Geographical  Society, Edinburgh. 

Scottish  Meteorological  Society,  ....  ,, 

Seismological  Society  of  Japan, Tokio. 

Smithsonian  Institution, Washington. 

Social  Science  Association, London. 

Sociedad  Cientifica  *' Antonio  Alzate,"       .        .        .  Mexico. 

Society  for  Psychical  Research,  ....  London. 

Soci^t^  des  Sciences  Physiques  et  Naturelles,     .  Bordeaux. 

Soci^t^  Royal  des  Sciences  de  li^ge,  ....  Li^ge. 

Society  of  Arts, London. 

Society  of  Chemical  Industiy, „ 

Society  of  Engineers, ,, 

South  Wales  Institute  of  Engineers,  ....  Swansea. 

Statistical  Society, London. 

United  States  Geologist, Washington. 

United  States  Observatory, „ 

United  States  Survey, „ 

University  of  Christiania, '  Christiania. 

University  of  Tokio,  Japan, Tokio,  Japan. 


List  of  Periodicals, 
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Verein  fiir  Erdkunde  za  Halle,  .... 
Videnakabs-Selakabet  i  Christiania,   . 
Washburn  Observatory — University  of  Wisconsin, 
Wagner  Free  Institute  of  Science, 
Wissenschaftliche  Verein  zu  Santiago, 


Halle. 
Christiania. 
Washburn. 
Philadelphia. 
Santiago,  Chile. 


LIST  OF  PERIODICALS. 


WEEKLY. 


Academy. 

Architect. 

AthenaBum. 

British  Architect. 

British  Journal  of  Photography. 

British  Medical  Journal 

Builder. 

Building  News. 

Chemical  News. 

Comptes  Rendus. 

Dingler's  Polytechnisches  Journal. 

Economist. 

Electrician. 

Engineer. 


Elngineering. 

English  Mechanic. 

Industries. 

Iron. 

Journal  of  the  Society  of  Arts. 

Journal  of  Gas  Lighting,  &c. 

Lancet. 

Mechanical  World. 

Nature. 

Notes  and  Queries. 

Pharmaceutical  Journal. 

Science. 

Scientific  American. 

Telegraphic  JoumaL 


FORTNIGHTLY. 


Berichte  der  Deutschen  Chemischen 

Gesellschaft. 
Bulletin  de  la  Soci^t^  Chimique  de 
Paris. 


Journal  fUr  Praktische  Chemie. 
Zeitschrift    fiir   die  Ghemische  In- 
dustrie. 


MONTHLY. 


American  Journal  of  Science   and 

Alts. 
Annales  de  Chimie  et  de  Physique. 
Annales  des  Ponts  et  des  Chauss^es. 
Annales  des  Sciences  Naturelles — 

Botanique. 
Annales  des  Sciences  Naturelles — 

Zoologie. 
Annalen  der  Chemie. 
Annalen  der  Physik  und  Chemie. 
AnTialw   and    Magazine  of    Natural 

History. 
Analyst. 
Antiquary. 
Beiblktter  zu   den   Annalen    der 

Physik  und  Chemie. 


Bulletin  de  la  Soci^t^  d*Encourage- 

ment. 
Bulletin  de  la  Soci^t^  Geologique  de 

France. 
Bulletin  Mensuel  de  TObservatoire 

de  Montsouris. 
Canadian  Entomologist. 
Chamber  of  Commerce  Journal. 
Entomologist. 

Entomologists*  Monthly  Magazine. 
Geological  Magazine. 
Hardwicke's  Science  Gossip. 
Journal  of  the  Franklin  Institute. 
Journal      de      Pharmacie     et     de 

Chimie. 
Journal  of  Botany. 
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Monthly    Notes    of    the    Lihrary 

Asaociation. 
Jooroal  of  the  Photographic  Society. 
Journal  of  Science. 
Journal  of  the  Chemical  Society. 
Journal  of  the  Scottish  Geographical 
.  Society. 
London,    Edinburgh,    and    Dublin 

Philosophical  Magazine. 
Midland  Medical  Miscellany. 
Midland  Naturalist. 
Monatsbericht  der  Kdniglich  Preus- 

sischen    Akademie    der    Wissen- 

schaften  zu  Berlin. 


Odontological     Society's     Transac- 
tions. 

Proceedings   of    Royal    Society   of 
London. 

Proceedings  of  Boyal  Geographical 

'    Society. 

Royal  Astronomical  Society's 
Monthly  Notices. 

Sanitary  Jounud. 

Science  Monthly. 

Zoologist 


QUABTEBLT. 


Annales  des  Mines. 

Bulletin  de  la  Society  Industrielle  de 
Mulhouse. 

Forschritte  der  Mathematik. 

Grevillea. 

Journal  of  Anatomy  and  Physiology. 

Journal  of  the  Royal  Agricultural 
Society  of  England. 

Journal  of  the  Scottish  Meteoro- 
logical Society. 

Journal  of  the  Statistical  Society. 

Mind :  a  Quarterly  Review  of  Psy- 
chology  and  Philosophy. 


Quarterly  Journal  of  Economics. 
Quarterly    Journal    of    Geological 

Society. 
Quarterly  Journal  of  Microscopical 

Science. 
Quarterly  Journal  of  Ornithology. 
Quarterly    Journal    of     Pure    and 

Applied  Mathematics. 
Revue  Universelle  des  Mines. 
Scientific  RolL 
Zeitschrif  t  f  iir  Analytische  Chemie. 


LIST    OF    MSMBEBS 


OF  THB 


PHILOSOPHICAL  SOCIETY  OF  GLASGOW, 

FOB    1888-89. 


HONORARY     MEMBERS. 
(LimUed  to  Tioenty,) 

With  Ybar  or  Election. 


FOREIGK. 

Hermann  Ludwig  Ferdinand  von  Helmholtz,  Berlin.  ......  i860 

Rudolph  Albert  Kolliker,  Wttrtzburg i860 

Wilhetm  Weber,  Gottingen i860 

Er^st  Heinrich  Hsdckel,  Jena 1880 

5  Louis  Pasteur,  Paris 1885 

American  and  Colonial. 

James  Dwight  Dana,  LL.D.,  ProfeBSor  of  Geology  and  Mineralogy  in  Yale 

College,  Connecticut i860 

Robert  Lewis  John  Ellery,  F.K. A. S.,  Victoria 1874 

Sir  John  William  Dawson,  LLD.,  F.R.S.,  Principal  of  MacgUl  College,  Montreal.  1883 

British. 

James  Prescott  Joule,  LL.D.,  D.C.L.,  F.R.S.,  Manchester i860 

10  Sir  Andrew  Crombie  Ramsay,  LL.D.,  F.K.S.,  London 1874 

Sir  Joseph  Dalton  Hooker,  K.C.B.,K.C.S.L,  M.D.,  D.C.L.,  LL.D.,F.R.S.,  Kew.  1874 

Thomas  Henry  Huxley,  Ph.D.,  LL.D.,  D.C.L.,  F.R.S.,  London.         .        .        .  1876 

Herbert  Spencer,  London 1879 

John  Tyndall,  LLD.,  D.C.L.,  F.R.S.,  M.RL,  London 1880 

15  Rev.  John  Kerr,  LL.D.,  Glasgow 1885 

Geor|0[e  Gabriel  Stokes,  M. A.,  LL.D.,  D.C.L.,  P. R.S.,  Cambridge.     .  1887 

F*  ^ulxMuUer,  M. A.,  Professor  of  Comparative  Philology,  Oxford.   »        .        .  1889 
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FhUoBophical  Society  of  Glasgow, 


CORRESPONDING     MEMBERS. 
With  Year  of  Election. 

Rev.  H.  W.  Croaskey,  LL.D.,  F.G.S.,  117  Gough  road,  Birmingham.  . 

A.  S.  Herschel,  M.A.,  D.C.L.,  F.R.S.,  F.R.A.S.,  Hon.  Professor  of  Experimental 

Physics  in  the  Durham  College  of  Science,  Newcastle-on-Tyne ;  Ooservatory 

House,  Slough,  Bucks 

Thomas  E.  Thorpe,  Ph.D.,  F.R.S.,  Royal  School  of  Mines,  London.    . 

John  Aitken,  F.K.S.E.,  Darroch,  Falkirk 

5  Alex.  Buchan,  M.A.,  LL.D.,  F.R.S.E.,  Secretary  to  the  Scottish  Meteorological 
Society,  73  Northumberland  street,  Edinburgh 

James  Dewar,  M.A.,  F.R.S.,  F.R.S.E.,  M.R.I.,  Jacksonian  Professor  of  Physics, 
University  of  Cambridge,  and  Professor  of  Chemistry  in  the  Royal  Institution 
of  Great  Britain 

Stevenson  Macadam,  Ph.D.,  F.R.S.E.,  Lecturer  on  Chemistry,  Surgeons'  Hall, 
Edinburgh 

Joseph  Swan,  Newcastle-on-Tyne  and  London 

E.  A.  WUnsch,  F.G.S.,  London. 

10  George  Anderson,  Master  of  the  Mint,  Melbourne 

ORDINARY     MEMBERS. 
With    Year    op    Entry. 

*  Denotes  Life  Members, 

20  Amot,  James  Craig,  162  St.  Vincent 


1874 


1874 
1874 
1883 

1883 


1883 

1883 
1883 
1883 
1885 


Ackroyd,  J.  E.,  7  Campbell  street, 

Maiyhill.  1887 

Adam,  William,  M.A.,  415  Sauchie- 

hall  street.  1876 

Addie,  John,  144  St.  Vincent  street.  1861 
Aikman,  C.  M.,  M.A.,  B.Sc, 
F.R.S.E.,  F.I.C.,  F.C.S.,  Lec- 
turer on  Agricultural  Chemistry, 
Technical  (>)llege,  183  St.  Vincent 
street.  1886 

5  Alexander,  D.  M. ,  8  Royal  Crescent, 

Crosshill.  1887 

Alexander,  Peter,  M.A.,  26  Smith 

street,  Hillhead.  1885 

Alexander,  Thos.,  48  Sardinia  ter.      1869 
Alexander,   William,   Helen  street, 

(jovan.  1889 

Alley,  Stephen,  Sentinel  Works,  Pol- 
madie  road.  1884 

10  Alston,  J.  Carfrae,  9  Lorraine  Gar- 
dens, Dowanhill.  1887 
Amours,  F.  J.,  B.A.,  High  School.    1888 
Anderson,  Alexander,  157  Trongate.  1869 
Anderson,  John,  22  Ann  street.  1884 
Anderson,  Robert,  jun. ,  22  Ann  street.  1 887 
i5*Anderson,  T.M'Call,  M.D.,  Professor 
of  Clinical  Medicine  in  the  Uni- 
versity of  Glasgow,  2  Woodside 
terrace.                                            1873 


street.  1869 

Arrol,  Walter,  16  Dixon  street.  1869 

Arrol,  William  A.,  16  Dixon  street.   1869 

Bain,  Sir  James,  F.R.S.E.,  3  Park 
terrace.  1866 

Bain,   Robert,    132    West   NUe 

street.  1S69 

25  Balloch,    Robert,    131   St   Vincent 

street.  1843 

Balmain,  Thos.,  I  Kew  terrace, 
Kelvinside.  i88x 

Barclay,  James,  36  Windsor  terrace.  1871 

Barlow,  John,  M.D.,  Lecturer  on 
Physiology  in  Royal  Lifirmary 
School,  27  Elmbank  crescent.        18S0 

Barrett,  Francis  Thornton,  Mitchell 
Library.  1880 

30*Barr,  James,  C.E.,  LM.,  132  West 

Regent  street.  1883 

Barr,     Thos.,    M.D.,     F.F.P.S.G., 
7  Albany  place.  1879 

Bathgate,  William,  M.A.,  13  West- 
bourne  gardens.  1887 

Bayne,  A.  Malloch,  i  Hamilton  ter- 
race, Partick.  1878 

Beatson,  George  T.,  B.A.  Cantab., 
M.D.,  2  Royal  crescent.  1881 


Anderson,  W.  F.^.,  47  Union  street.  1878   35  Begg,  \ym.,  636  Springfield  road.       1883 

♦Beith,       " 


Andrews,  J.  D.  F.,  56  George 
square.  1887 

Annan,  J.  Craig,  153  Sauchiehall 
street.  x888 

Annandale,  Charles,  M.A.,  LL.D.,  86 
Dixon  avenue,  Crosshill.  i8<^ 


Gilbert,  7  Royal  Bank  place.  18S1 
Bell,  Dugald,  27  Lansdowne  ores.  187 1 
Bell,    Henry,    5    Cornwall    terrace, 

Regent's  Park,  London,  N.W.  1876 
Bell,  James,  7  Marlborough  terrace, 

Kelvinside.  1877 
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40  Bennett,  Robert  J.,  8  Holland  place.  1883 
Bilflland,  William,  3  Lynedoch  place.  1888 
Binnie,  J.,  69  Bath  street.  1877 

Binnie,  Robert,  Ashbourne,  Gourock.  1881 
Black,  Adam  Elliot,   C.A.,  F.C.S., 
5  Hillsborough  square,  Bruce  st., 
Hillhead.  1880 

45  Black,D.CampbeU,M.D.,M.R.C.S.E., 

50  Woodlands  road.  1872 

Black,  J.  Albert,  Duneira,  Row.        1869 
Black,  John,  16  Park  terrace.  1869 

Black,  Malcolm,  M.B.,  CM.,  5  Can- 
ning place.  1880 
*Blackie,  J.  Alexander,  17  Stanhope  1881 
street. 
5o*Blackie,  J.  Robertson,  17  Stanhope 

street.  1881 

Blackie,  Robert,  17  Stanhope  st.        1847 
Bhickie,     W.    G.,    Ph.D.,    LL.D., 

F.R.G.S.,  17  Stanhope  street.        1 841 
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Knox,  Adam,  47  Crownpoint  road.  1881 

Knox,     John,     129   West    George 
street.  1870 

Knox,  John,  151  Renfrew  street.      1883 

Laidlaw,  John,  56  Hope  street.  1885 
320  Laird,  George  H.,   159  Greenhead 

street.  1882 

Laird,  John,  Marchmont,  Port- 
Glasgow.  1876 
Laird,  John,  Royal  Exchange  Sale 

Rooms.  1879 

Lamb,  Thomas,  220  Parliamentary 

road.  1870 

Lang,  William,  jun.,F.O.S.,  Cross- 
park,  Partick.  1865 
325  Latta,  James,  73  Mitchell  street.  1869 
Latta,  John,  138  West  George  st.  1880 
Lazenby,  Rev.  All^ert,  50  Prince's 

sqnare,  Strathbungo.  1885 

Leitch,    Alexander,    60    Rosebank 

terrace.  Grant  street.  1886 

Lester,   William,  2  Boune  terrace, 

N.  Woodside.  1884 

330  Lester,  W.    R.,    M.A.,    2    Doune 

terrace,  N.  Woodside.  1884 

♦Lindsay,  Archd.  M.,  M.A.,  87  West 

Regent  street.  1872 

Lind^y,  Wm,  G.,  157  St.  Vincent 

street.  1871 

Lochore,  John,  8  Bellahouston  ter., 

Ibrox.  1886 

*Loug,  John  Jex,  11  Doune  terrace, 

Kelvinside.  1862 

335  Lothian,     J.     Alexander,     M.D., 

LbR.C.S.E.,  6  Newton  terrace.  1872 
Love,  James  Kerr,  M. B.,  C.  M. ,  M.  D. , 

4  Matilda  place,  Strathbungo.  1888 
Low,  James,  176  St.  Vincent  st.       1878 

M 'Andrew,  John,   17  Park  Circus 
place.  1843 


M'Ara,  Alex.,  65  Morrison  sti*eet.    1888 
340  Macarthur,  J.  G.,  Rosemary  Villa, 

Bowling.  1874 

M*Call,    Samuel,   16   Hillsborough 
%      square,  Billhead.  1882 

*M'Clelland,  Andrew  Simpson,  C.  A., 

4  Crown  gardens,  Dowanhill.        1884 
M*Conville,  John,  M.D.,  27  Newton 

place.  1870 

M*Crae,  John,  7  Kirklee  gardens, 
Maryhill.  1876 

345  M'Creath,   James,    M.E.,   208  St. 

Vincent  street.  1874 

Macdonald,  Arch.  G.,  8  Park  circus.  1869 
Macdonald,  Thomas,  109  Bath  st.     1869 
M'Farlane,  Graham  Jas.,  Elderslie.  1882 
M'Farlane,     Walter,     Printworks, 
Thornliebank.  1869 

350  Macfarlane,  Walter,    12   Lynedoch 

crescent.  1885 

M'Farlane,    Wm.,    Edina    Lodge, 

Rutherglen.  .  x888 

M'Gillivray,    James  P.,  209  West 

Campbell  street  1883 

♦M'GUvray,  R.  A.,  129  West  Regent 

street.  1 880 

M'Gregor,    Duncan,   P.R.G.S.,   37 
Clyde  place.  1867 

355  M*Gregor,    James,    i    East    India 

avenue,  London,  E.C.  1872 

M*Grigor,    Alexander    B.,    LL.D., 

172  St.  Vincent  street.  1857 

M*Boul,  David,  Ph.D.   Dalquhom 

works,  Renton.  1883 

*M*I1  wraith,  James,  4  Westbourne 
terrace,  Kelvinside.  1872 

M'Intyre,     Wm.,     Marion    Bank, 
Rutherglen.  1888 

360  M'lvor,    R.    W.    Emerson,  F.LC, 
F.C.S.,  St.  George's  Club,  Ban- 
over  square,  London.  18S6 
Mackay,  John  Yule,  M.D.,  34  Elm- 
bank  crescent.  1885 
Mackay,  John,  jun.,  354  Sauchie- 

haU  street.  1869 

*M*Keii2ie,    W.    D.,    43    Boward 

street.  1875 

*M*Keiizie,  W.  J.,   197  Dumbarton 
road.  1879 

365*M*Kendrick,  John  G.,  M.D., 
CM.,  LL.D.,  F.R.S.,  F.R.S.E., 
F.R.C.P.E.,  Professor  of  Insti- 
tutes of  Medicine  in  the  Uni- 
versity of  Glasgow,  45  West- 
bourne  gardens,  Vice-President.  1877 
Mackinlay,  David,  6  Great  Western 
terrace,  Billhead.  1855 

•Mackinlay,  James  Murray,  4  West- 
bourne  gardens.  1886 
Mackinlav,  Wm.,  4  Both  well  ter- 
race. Billhead.  1887 
M'Kissack,  John,  X03  W.  Regent  st.  1881 
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370  Maclae,  A.  Crum,  147  St.  Vincent 

street.  1884 

MacLean,  Walter,  2  Bothwell  cir.  1887 
♦Maday,  David  T.,  169  W.  Geoi^ge 

street.  1879 

Maclean,     A.    H.,    8     Hughenden 

terrace,  Kelvinside.  1870 

Maclean,  Magnus,  M.A.,  F.R.S.E., 

21    Hayburn    crescent,    Partick- 

hill.  1885 

375  MacLehose,  James  J.,  M.A.,  61  St. 

Vincent  street.  1882 

McLennan,  James,  40  St.  Andrew's 

street  1888 

Macouat,  B.  R.,  37  Elliot  street  1885 
Macphail,  Donald,  M.D.,  Garturk 

cottage,  Whifflet,  Coatbridge.  1877 
MTherson,   George  L.,   26  Albert 

road,  Crossbill.  1872 

380  M'Vail,  D.  C,  M.B.,  3  St.  James' 

ten*ace,  Hillhead.  1873 

M*Wbirter,  William,  Faraday  Elec- 

trical  Works,  Go  van.  1889 

Macbell,  Thomas,  39  Great  Western 

road.  x886 

Main,  Robert  B.,  Milverton,  Dalziel 

Drive,  Pollokshields.  1885 

Mann,  John,  C.A.,  188  St.  Vincent 

street.  Treasurer.  1856 

385  Mann,  John,  jun.,  M.A.,  C.A.,  188 

St.  Vincent  street.  1885 

ManweU,  James,  The  Hut,  4  Albert 

road,  Pollokshields.  1876 

Marwick,  Sir  J.  D.,  LL.D.,  F.R.S.E., 

Killermont  House,  Maryhill.  1878 
Marks,     Samuel,     Jeanette    villa, 

ToUcross.  1884 

*Mason,  Stephen,  M.P.,  24  Belhaven 

terrace.  1870 

390  Mathieson,    Thomas   A.,    3    Gros- 

venor  terrace.  1869 

Mavor,    Henry    A.,     56     George 

square.  1887 

Mavor,    James,    243    St.    Vincent 

street.  1885 

May/ar,  John,  11  Balmoral  crescent, 

Crossbill,  Secretary.  i860 

Mechan,  Arthur,  60  Elliot  street.  1876 
395  Mechan,  Henry,  60  Elliot  street.  1879 
Mees,  A.  R.,  136  W.  Regent  street.  18S8 
Menzies,  Thos.,  Hutchesons'  Gram- 
mar School,  Crown  street.  1859 
*Menzie8,  Thos.    J.,   M.A.,    B.Sc., 

F.C.S.,      Stranraer      Academy, 

Stranraer.  1887 

Michaelson,  M.,  21  Huntly  gardens.  1878 
400  Midc'leton,   Robert    T.,    179  West 

George  street.  i860 

Millar,   James,    158  Parliamentary 

road.  1870 

Miller,  A.  Lindsay,  121  W.  Regent 

street.  1878 


^Miller,  Arch.  Russell,  The  CainiB, 
Cambuslapg.  1884 

Miller,  David  S.,  8  Royal  crescent, 
W.  1887 

405*Miller,  George,  Winton  drive,  Kel- 
vinside. 1 88 1 

Miller,  G.  J.,  Frankfield,  Shettle- 
ston.  1888 

Miller,  John  (Messrs.  James  Black 
&   Co.),    23    Royal    Exchange 
square.  1874 

Miller,     Richard,    54    St.     Enoch 

square.  1885 

*Miller,  Thos.  P.,  Camboslang  Dye- 
works.  1864 
410  Miller,  W.  M.,  7  Mansfield  place. 

West  Regent  street.  1867 

Mills,  Edmund  J.,  D.Sc.,  F.R.S., 
60  John  street.  1875 

Milne,     William,     M.A.,     B.Sc., 
F.R.S.E.,  High  School.  1881 

Miirlees,  James  B.,  Redlands,  Kel- 
vinside. 1869 

Mitchell,  George  A.,  67  West  Nile 
street.  1883 

415  Mitchell,  Jas.  L.,  10  Gt.  Western 

terrace.  1878 

Mitchell,  Robert,  12  Wilson  street, 

Hillhead.  1870 

*Moffatt,  Alexander,  47  Union  st.      1874 

Moir,  Charles  S.,  92  Union  street.   1884 

Mollison,  James,  23  Hayburn  cres., 
Partick.  1889 

420*Monteith,       Robert,      Greenbank, 

Dowanhill  gardens.  1885 

Moore,  Alexander,  C.A.,  209  West 
George  street.  1869 

Moore,  Alexander  George,  M.A., 
B.Sc,  13  Clairmont  gardens.         1886 

Morgan,  John,  Sprin^eld  house, 
Bishopbriggs.  1844 

Morrice,  Jas.  A.,  i  Athole  gardens 
pUce.  1883 

425  Morrison,    James,    98    Sauchiehall 

street.  1869 

Morton,  James,  M.D.,  Professor  of 
Materia  Medica  in  Anderson's 
College,  199  Bath  street,  Vice- 
President.  1868 

Mossman,  John,  6  Queen's  terrace. 
West.  1870 

Motion,  James  Russell,  38  Coch- 
rane street.  1887 

Muir,  Alex.,  400  Eglinton  street.     1883 
430*Muir,  Allan,  36  George  street.  1881 

Muir,  James,  C.  A*,  149  West  George 
street.  1887 

Muir,  John,  6  Park  gardens.  1876 

Muir,    Thomas,     M.A.,    LL.D., 
F.R.S.E.,  Beechcroft,  Bothwell.  1874 
*Muirhead,   Andrew   Erskine,   Cart 
Forge,  Crossmyloof.  1873 


Zdst  of  Mmnbern, 
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435*Mmrheiid,  Henry,  M.D.,  LL.D., 
P.F.P.S.G.,  Bushy  Hill,  Cambus- 
lang,  Hon,  Vtee-President,  1866 

Muirhead,  James,  loDoune  gardens, 

Kelvinside.  X8S7 

♦Muirhead,  Robert  F.,  M.A.,  B.Sc, 
Abbotsholme,  Rocester,  Stafiford.  1879 

Munro,  Daniel,  10  Doune  terrace, 
KelTinside.  1867 

Munsie,  George,  i  St.  John's  ter., 
Hillhead  1871 

440  Munsie,  Robert  George,  10  Berke- 
ley terrace,  West.  1883 

Murdoch,  Robert,  19  Commerce 
street.  *  1880 

Murdoch,  William,   79    Robertson 

street.  *  1879 

♦Murray,   David,   169  West  George 
street.  1876 

Murray,  A.  Erskine,  Sherifif-Sub- 
stitute  of  Lanarkshire,  Sundown, 
Montgom  erie  drive.  1 88 1 

445  Napier,  Alex.,  M.D.,  F.F.P.S.G., 

3  Royal  terrace,  Crosshill.  18S6 

Napier,  James,  jun.,  15  Princes 
square,  Strathbungo.  1870 

♦Napier,  John,  23  Portman  square, 
London.  1846 

Nelson,  Alex.,  80  Gordon  street.      1880 

Nelson,  D.  M.,  164  St.  Vincent 
street.  1875 

45o^Newland8,  Joseph  F.,  28  Renfield 

street.  1883 

Newman,  David,  M.D.,  CM.,  Path- 
ologist, Royal  Infirmary,  18  Wood- 
side  place.  W.  1877 

Nicholson,  Alex.,  jun.,  6  Annfield 
place,  Dennistoun.  1883 

Nowery,  William,  37  Derby  street.  1876 

Ogilvie,  William,  i  Doune  terrace.  1881 
455  Osborne,  Alex.,  5  Oakley  terrace, 

Dennistoun.  1870 

Outram,  D.  £.,  16  Grosvenor  ter., 

Hillhead.  1878 

Park,  James,  Millbum  Chemical 
Works.  1877 

♦Pamie,  James,  32  Lynedoch  street.  1874 

Paterson,  John,  522  PoUokshaws 
road.  1888 

46o^Paterson,  Robert,  C.A.,  28  Renfield 

street.  1881 

Paton,  Jas.,  F.L.S.,  Corporation  Gal- 
leries, and  Kelvingrove  Museum.  1876 

Patterson,  T.  L.,  F.C.S.,  at  John 
Wi^er  k  Co.'s,  Greenock.  1873 

Petrie,  Alexander,  I. A.,  iii  Bath 
street.  1885 

Pine,  John,  M.D.,  26  Elmbank 
crescent.  1877 


465^Pime,  Robert,  9  Buckingham  ter.    1875 
♦Pollock,  R.,M.B.,C.M.,F.F.P.&S.G., 

Laurieston  house,  Pollokshields.   1883 
Poynter,  John  £.,  72  Great  Clyde 

street.  x866 

Price,  Rees,  L.D.S.,  Eng.,  163  Bath 

street.  1883 

Pride,    David,     M.D.,    Townhead 

House,  Neilston.  1887 

470^Provan,  James,  40  West  Nile  st.       1868 

Provand,   A.   D.,   M.P.,  8  Bridge 

street,  London,  S.W.  1888 

Raalte,  Jacques  Van,  136  West 
Regent  street.  1884 

Ramsay,  John,  of  Eildalton,  5 
Dixon  street.  1856 

Ramsay,  R<>bert, M.D.,  L.R.C.S.E., 
Lochwinnoch.  188 1 

475Rankine,  David,  C.E.,  75  West  Nile 

street.  1875 

Rankine,  Captain  John,  31  Airlie 
.terrace,  Pollokshields.  1869 

Rattray,  Rev.  Alex.,  M.A.,  Park- 
head  parish,  4  Westercraigs,  Den- 
nistoun. 1879 

Reid,  Andrew,  20  North  Albion  st.  1875 

Reid,  David,  209  Sauchiehall  street,  1887 
48o^Reid,  Hugh,  10  Woodside  terrace.   1880 

Reid,  J^mes,  10  Woodside  terrace.  1870 

Reid,  J.  G.,  9  St.  Vincent  place.        1874 

Reid,  Thos.,  M.D.,  11  Ehnbank 
street.  1869 

Reid,  William,  M.A.,  High  School  1881 
48s*Reid,  WiUiam  L.,  M.D.,  7  Royal 

crescent.  West.  1882 

Reith,  Rev.  George,  M.A.,  Free 
College  Church,  37  Lynedoch  st.  1876 

Rennie,  John,  87  Park  road.  1886 

Renton,  James  Crawford,  M.D., 
L.R.C.P.&S.Ed.,  2  Buckingham 
terrace.  1875 

Rey,  Hector,  B.L.,  B.Sc,  27  Kers- 
land  terrace.  1889 

490  Richmond,   Thos.,  L.R.C.P.E.,  26 

Bumbank  terrace.  .       1887 

Ritchie,  R.  Brown,  79  West  Regent 
street.  1883 

Robertson,  Archibald,  25  Queen  st.  1863 

Robertson,  Archibald,  12  Hope  st.      1867 

Robertson,  Archibald,  Ballan- 
cleroch,  Lennoxtown.  1884 

495  Robertson,  Rev.  James,  D.D.,  Pro- 
fessor of  Oriental  languages  in 
the  University  of  Glasgow.  1884 

Robertson,  John,  xo  Vale  view  ter., 
Langside,  Librarian.  i860 

Robertson,  J.  M'Gregor,  M.A., 
M.B.,  Muirhead  Demonstrator  of 
Physiology,  University.  188 1 

Robertson,  Robert,  Coplawhill,  Pol- 
lokshaws  road.  1877 
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Robertson,  Robert  A.,  Nenthome, 
42  Aytoun  road,  Pollokshields.     1877 
500  Robertaon,  Robert  H. ,  Clyde  ^ank, 

Rutherglen.  1888 

Robertson,  William,  C.E.,  123  St. 

Vincent  street.  1869 

Robson,    Hazelton    R.,    14    Royal 

crescent,  West.  1876 

♦Rogers,  John  C,  163  W.  George  st.  i888 
Rose,  Alexander,  Richmond  House, 
Dowanhill.  1879 

505  Ross,  David,  M.A,,  B.Sc,  LL.D., 

E.G.  Training  College.  1888 

Ross,  Henry,  7  Park  quadrant.         1876 
•Ross,    John,    9    Westboume    gar- 
dens. 1885 
Rottenburg,  Paul,  21  St.  Vincent  pi.  1872 
Rowan,  David,  22  Woodside  place.  1863 
510  Rowan,  W.  G.,  234  West  George  st.  1881 
Rundell,  R.  Cooper,  Underwriters' 

Room,  Royal  Exchange.  1877 

Russell,  James  B.,  B.A.,  M.D., 
LL.D.,  3  Foremount  terraoe, 
Partick,  President,  .  '     1862 

Salmon,  W.  Forrest,  F.R.LB.A., 
197  St.  Vincent  street.  1870 

Schmidt,  Alfred,  492  New  aty  road.  1881 
515  Scott,    Alex.,    2   Lawrence    place, 

Dowanhill.  1871 

♦Scott,    D.    M*Laren,     Braidfaulds 
avenue,  Tollcross.  1 88 1 

Scott,  Robt.,  LM.,  115  Wellington 
street.  1884 

Seligmann,  Hermann  L*»  135 
Buchanan  street.  1850 

SherifiF,  John,  156  St.  Vincent  st.      1876 
520  Sim,  William,  3  Royal  crescent.       1862 

Simons,  Michael,  206  Bath  street.    1880 

Simpson,  P.  A. ,  M.  A.  Cantab. ,  M.  D. , 
Regius  Professor  of  Forensic  Medi- 
cine, University,  i  Blythswood 
square.  1881 

Sinclair,  Alexander,  Ajmere  lodge, 
Langside.  1883 

Sinclair,  D.,  National  Telephone 
Co.,  Limited,  8a  Royal  Exchange 
buildings.  1883 

525  Smart,  William,  M.A.,   Nunholm, 

Dowanhill.  1886 

Smellie,     George,    I.M.,    167    St. 

Vincent  street.  1880 

♦Smellie,  Thos.   D.,  209  St.  Vincent 
street.  1 87 1 

Smith,  D.  Johnstone,  C.A.,  149  W. 
George  street.  1888 

Smith,  Francis,  45  Gk>rdon  street.     1875 
530  Smith,  Harry  J.,  Ph.D.,   Coltness 

Iron-works,  Newmains.  1877 

Smith,  Hugh  C,  55  Bath  street.       186 1 
♦Smith,  J.   Guthrie,   54  West  Nile 
street.  1875 


♦Smith,    Robert   B.,    Bonnybridge, 

Stirlingshire.  1884 

Smith,  W.  R.  W.,  6  S.  Hanover  st.    1868 
5  35*Somerville,       Alexander,      B.  Sc. , 
F.L.S.,  4  Bute    Mansions,  Hill- 
head  street,  Hillhead.  18S8 
Somerville,  David,  35  King  street^ 

S.S.  1885 

Soiiey,  Robert,  3  Buchanan  st.         1878 
Spens,  John  A.,  169  W.  George  st.   1879 
♦Spiers,   John,    43    Great    Western 
road,  Hillhead.  1885 

540  Stanford,    Edward  X).    C,  F.C.S., 
Glenwood,  Dalmuir,  Dumbarton- 
shire. 1864 
♦Stephen,  John,  Domira,  Partick.      1880 
Stephen,  Robt.  R.,  Adelphi  Biscuit 

Factory.  1867 

♦Steven,  Hugh,  Westmount,  Mont- 

gomerie  drive.  1869 

Steven,  John,  32  Elliot  street.  1875 

545^Stevenson,  Jas.,  F.R.G.S.,  23  West 

Nile  street.  1870 

Stevenson,  John,  C.E.,  208  St.  Vin- 
cent street.  '  1885 
Stevenson,  William,  Tower  Bank, 

Lenzie.  1870 

Stevenson,  Wm.,  21  Clyde  place.  1888 
Stewart,  Andrew,  Jordanhilthouse.  1887 
550  Stewart,  David,  3  Clifton  place.  1856 
Stewart,  James,  41  Oswald  street.  1887 
Stewart,  James  Reid,  30  Oswald  st.  1845 
Stewart,  John,  Western  Saw  Mills.  1877 
Stobo,  Thomas,  Somerset  House, 
Garelochhead.  18S4 

555  Stoddart,  James  Edward,  60  Robert- 
son street.  1872 
Storer,   James,   48    French  street, 

Bridgeton.  1875 

♦Strain,  John,  C.E.,  1 54  West  George 

street.  1876 

♦Sutherland,  David,  Great  Western 

Hotel,  Oban.  1880 

♦Sutherland,   John,  Great  Western 
.     Hotel,  Oban.  1880 

560  Sutherland,  J.  R.,  5  Westercraiga, 

Dennistoun.  18S4 

Sutherland,  Thos.,  198  Parliament- 

tary  road.  1886 

Swanston,  John,  47  Melville  street, 
Pollokshields.  1872 

Tatlock,  John,  F.  I.  C. ,  34  Gray  street, 

Sandyford.  1875 

Tatlock,     Robt.      R.,      F.R.&E., 

F.I.C.,  F.C.S.,  156  Bath  street  1868 
565  Taylor,    Benjamin,    F.R.G.S.,     10 

Derby  crescent,  Kelviilside.  1872 

Taylor,  Thomas,  60  Montrose  street.  1889 
Teacher,  Adam,  14  St.  Enoch  sq.  1S68 
Tennant,   Sir  Charles,  Bart.,    195 

West  George  street.  1868 


rr'Ma^ben.  S^ 
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Acoustics  of  musical  sounds,  Dr.  J.  K. 
Lov^e  on,  196. 

Agricultural  and  forestry  institutes  and 
schools  of  Germany,  151. 

Agricultural  department  (Government) 
promised,  134. 

Agricultural  education,  condition  of,  in 
America,  144 ;  in  Belgium,  143 ;  in 
Denmark,  143 ;  in  France,  142 ;  in 
Germany,  138 ;  in  Ireland,  146 ;  in 
Netherlands,  143 ;  at  Normal  School 
of  Science,  South  Kensington,  146 ;  at 
Edinburgh  University,  147;  at  Glasgow 
Technical  College,  147 ;  at  Aberdeen, 
Heriot-Watt  College,  Oxford,  London, 
and  Bangor,  147. 

Agricultural  education  in  this  country 
and  abroad,  C.  M.  Aikman  on,  133. 

Agricultural  research  and  control  stations, 
and  agricultural  chemical  laboratories 
of  Germany,  152. 

Agricultural  schools  inspector  on  Irish 
land  question,  300. 

Agricultural  Society,  Royal  (of  England), 
148. 

Agriculture  the  only  possible  industry 
in  Ii*eland,  287. 

Agriculture,  what  chemists  have  done  for 
it,  137;  sciences  forming  its  founda- 
tions, 137. 

Aikman,  C.  M.,  on  agricultural  education 
in  this  country  and  abroad,  133. 

Allan  Glen's  School,  E.  M.  Dixon,  head- 
master of,  325. 

Alveolites f  mural  pores  in,  116 ;  Jas. 
Thomson's  description  of,  121,  122, 
123. 

Ampere  balances,  Sir  Wm.  Thomson's, 
169. 

Andrews,  J.  D.  F.,  on  wiring  of  build- 
ings for  electric  light,  225. 

Architects,  knowledge  which  they  should 
possess,  74. 

Architects,  training  of,  Henry  Dyer  on, 
66. 

Architectural  School  of  Royal  Academy, 
85. 

Architectural  Section,   report   of,   332; 

office-bearers  of,  333  and  364. 
Architectural  work  of  the  middle  ages, 

Thorold  Rogers  on,  68. 
Architectural  works  of  Jas.  Sellars,  some 
of,  42. 


Architecture,  Basil  Champney's  explana- 
tion of  the  term,  73. 

Architecture,  professorship  of,  in  Glasgow 
University  suggested,  86. 

Architecture,  studio  for,  83. 

Aryan  civilisation  deeply  planted,  110. 

Aryan  dialects,  diagram  of  distnbation 
of,  111. 

Aryan  nations,  Max  Mtiller  on  languages 
of,  111. 

Aryan  unity  in  the  far  east,  illustrations 
of,  99. 

Arvas,  home  of  the,  113. 

Ashbourne  Act,  288. 

Audiometer,  Dr.  Love's,  207. 

Automatic  printing  machine,  reference  to 
Urie's  paper  on,  54. 

Balls  of  toe-joints,  description  of,  63. 

Bentley  and  classical  texts,  169. 

Bi-metallic  system  of  currency,  essential 
features  of,  273. 

Bi-metallic  Union  proposed,  276. 

Bi-metallism,  Charles  Gairdner  on,  264 ; 
international,  273. 

Biographical  notice  of  late  Dr.  Wallace, 
by  John  Mayer,  314. 

Biological  Section,  report  of,  334 ;  office- 
bearers of,  364. 

Boards  of  Health  in  the  United  States, 
summary  powers  of,  21. 

Bright  clauses  of  Irish  Land  Act  a  dead 
letter,  286. 

British  Association,  report  of  delegate  to 
Bath  meeting  of,  339. 

Building  construction  and  architecture. 
Technical  College  classes  in,  79 ;  de- 
tails of  courses  of  instruction  in,  79. 

Burgh  Police  and  Health  Bill,  26. 

Burying-grounds,  regulation  of,  27. 

Calotype,  54. 

Canadian  fisheries,  92. 

Carmichael,    Dr.    Neil,    on    Gamethill 

scarlet  fever  epidemic,  234. 
Carnelley  and  Haldane  on  air  in  dwellings 

and  schools,  9. 
Catholic  emancipation  struggle,  285. 
C/iCBteteA,  Jas.  Thomson's  description  of, 

121,  122. 
Chalmers,  Jas.,  on  a  scheme  of  cremation 

suited  to  the  requirements  of  Glasgow, 

193. 
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Champney's,  Basil,  explanation  of  the 
term  architecture,  73. 

Chemical  Section,  report  of,  335 ;  office- 
bearers of,  364. 

Chief  and  clan  in  Ireland,  relationship  of, 
282. 

Chile,  jorief  account  of  run  over,  240. 

Chile  consists  of  two  distinct  portion8,291. 

Chile,  its  present  position  and  future 
prospects,  John  C.  Rogers  on,  240. 

Chile,  tables  of  imports  and  exports; 
value  of  in  each  port ;  income ;  debt, 
262,  263. 

Chile,  voyage  to,  240. 

Chilian  railways,  connection  with  Buenos 
Ayres,  260. 

"Circuits,  dead  short,"  in  electric  light 
wires,  227. 

Cirencester  and  Downton  agricultural  col- 
leges, 147. 

Citv  Improvement  Scheme,  erroneous 
theory  at  root  of,  29. 

Classicju  antiquity,  revival  of  interest  in, 
169. 

Classical  studies,  present  tendencies  in, 
address  on,  by  Prof.  R.  C.  Jebb,  168. 

Cleland,  Prof.,  on  movement  of  knuckle 
and  toe  joints,  62. 

Coal,,  demand  for,  in  Chile,  242. 

Coal>minlng  in  Chile,  241. 

Coatbridge  farmer  in  Chile,  244. 

Code  (proposed)  of  rules  for  prevention  of 
diseases  in  dav  schools,  223. 

Coleman,  Joseph  J.,  J.  G.  M'Kendrick 
and  John  Mayer  on  the  late,  328 ; 
birth  and  scientific  education,  328 ; 
at  Chester  Training  College,  328 ;  early 
connection  with  mineral  oil  industry, 
328 ;  expert  to  Young's  Paraffin  Light 
Company,  328  ;  experiments  in  produc- 
ing low  temperature,  329 ;  invention  of 
mechanical  refrigerating  machine,  329. 

Collection,  treatment,  and  disposal  of 
Glasgow  sewage,  D.  M.  Kelson  on,  311. 

Colville,  Dr.  James,  on  primitive  Aryan 
civilisation,  97. 

Commission  (Royal)  on  depression  of 
trade,  report  of,  264. 

Committees  of  Council,  363. 

Comparative  philology,  kernel  of,  100. 

Components  of  earth's  magnetic  field, 
horizontal  and  vertical,  159. 

Concentric  wiring,  system  of,  for  electric 

light,  231. 
Consonance,  Dr.  Love's  tree  of,  202. 
Consonance,  phenomenon  of,  200. 
Constant-pressure  bellows  of  Lissajous, 

198. 
Contingencies  met  with  in  electric-light 

wiring,  225. 
Contract  of  ground-annual,  and  its  ad- 
vantages, 185. 
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Conveyancing,  system  of  feudal  forms  in, 

182. 
Copper  and  silver  exports  from  Chile, 

255. 
Coquimbo  and  the  mining  industry  of 

Chile,  253. 
Coronel  and  Lota,  Chilian  coaling  stations, 

241. 
Crane,  Walter,  on  the  artist  of  olden 

times,  68. 
Cremation,  a  scheme  of,  Jas.  Chalmers* 

on,  193. 
Cremation  a  substitute  for  earth-burial, 

193. 
Cremation,  John  Honeyman  on,  27. 
Cremation  Society  of  England,  inquiries 

by,  193. 
Cremation  Society  of  Glasgow,  193. 
Crematorium  described,  191. 
Crematory  furnace  (Key's)  reference  to, 

195. 
Cromwell's  repressive  measures  in   Ire- 
land, 283. 
Crown  rights  of  property  in  Scotland,  183. 

Darwin  on'desert  of  Tarapacd,  258. 

Davidson,  Mark,  on  state  purchase  of 
land  in  Ireland,  281. 

Davitt  on  Giffen's  land  purchase  scheme, 
296. 

Day-school  children  and  contagious  dis- 
eases. Dr.  Jas.  Finlayson  on,  216. 

Death-rate  and  population  of  Glasgow, 
tables  of,  according  to  size  of  houses,  6. 

Death-rate  in  eight  principal  towns  of 
Scotland,  3. 

Developer  (sulphite)  for  Eastman  Strip- 
ping film,  56. 

Dickson,  Prof.,  on  Glasgow  University 
buildings,  70. 

Diseases  in  schools,  code  of  rules  for 
prevention  of,  220. 

Disentailing,  power  of,  188. 

Dissonance,  pnenomenon  of,  200. 

Dixon,  late  L.  M.,  biographical  notice  of, 
by  John  G.  Kerr,  322  ;  birth  and  early 
education  of,  322  ;  student  in  Glasgow 
Training  College,  323  ;  lecturer  on  ma- 
thematics in  Glasgow  Training  College, 
323 ;  lecturer  on  physical  science  in 
Training  College,  323  ;  contributions  to 
Philosophical  Society,  324;  death  of, 
327 ;  connection  with  Allan  Glen's 
school,  323. 

Dual  or  multifile  ownership  of  land  in 
Scotland,  184. 

Dual-ownership  of  land  in  Ireland,  287. 

Dundee  mortality  statistics,  4. 

Duplexing  of  telephone  lines,  130. 

Dyer,  Henry,  on  the  training  of  archi- 
tects, 66. 
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HcV.tl    cr^tistics.   Dr.    RcsseU's,  John 
H^r*vT~.n  on,  30L 

Hrir^    :  cuiJiil,  1S9, 

Hrlr:b  Itz  en  harmocics,  197- 

Hen  i  '!!  scarlet  ferer  ^demicDr.  Klein's 
repcrt  en,  23S. 

Hi-'hland  and  Agricohaxai  Society  of 
Scotland,  14S. 

HoeT.  D.  G.,  on  scienoe  of  ventilation 
;&pyl:ed  ty  inhabited  interiors,  306. 

Hoxie\~m:ui,  John,  on  hooae  dratna  witiioat 
ventilation,  309 ;  on  suutarr  and  social 
problems,  25 ;  on  **  tick«tod  "  and  con- 
verted houses,  30. 
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House  drains  without  ventilation,  John 

Honeyman  on,  309. 
Howatt,  J  as.,  on  mutual  gables,  213. 
Hughes  on  self-induction  in  iron  wires, 

129. 
Humanities,  175. 
Hypothec,  184. 

Immense  cost  of    VVallace^s    system  of 

settling  Irish  land  question,  291. 
Indian  financial  statement  of  188S-1889, 

reference  to,  271. 
Indian    Government    in    England,    net 

expenditure  of,  267. 
Indian  railways  revenue  account,  267. 
India-rubber    as.  insulator    for    electric 

light  wires,  ^6. 
Induction  in  telephone  wires,  128 ;  effects 

overcome  by  doubling  wires,  129. 
Industries  dependent  on  fisheries,  95. 
Infectious  period  of  contagious  diseases, 

218. 
Insulation  of  electric  li^ht  wires,  226. 
Intonation,  different  kmds  of,  table  of, 

206. 
Inventory  of  Society's  property,  387. 
Iquique  and   Pisagua,   principal  nitrate 

ports  of  Chile,  256. 
Iquique  water  supply,  256. 
Ireland,  state  purchase  of  land  in,  281 ; 

two  races  outside  the  pale  in,  281 ; 

relationship  of  chief  and  clan  in,  282. 
Irish  Church   Commissioners,  work   of, 

286. 
Irish  land  purchase  scheme,  recapitulation 

of  Mark  Davidson's  proposals,  303. 
Irish  land  question,  two  modes  of  final 

settlement  of,  289. 

Japanese  buildings,  artistic  style  of,  72. 
Japanese  dependence  on  fishing,  90. 
Jebb,  Prof.  K.  C,  on  present  tendencies 

in  classical  studies,  168. 
Johnston,  Prof.,  on  Scottish  agriculture, 

149. 
Joints,  Meyer's  observations  on,  64. 

Kerr,  John  G.,  on  late  E.  M.  Dixon,  322. 

Knuckle  joints  described,  62. 

*'  Kodak,"  Eastman  Company's  detective 

camera,  60. 
Kyrle  Society  and  Miss  Hill's  scheme,  37. 

Laing,  Samuel,  on  Irish  land  question, 

299. 
Land,  absolute  use  of,  how  limited,  191. 
Land  Bill  of  1881,  287. 
Landed  Estates  Court,  Irish,  286. 
Land  laws  of  Scotland,  influence  of  feudal 

and  Roman  laws  on,  178. 
Land  League  (Irish)  proposal  to  buy  out 

landlor(&,  288. 


Land  ownership  in  Scotland,  Robert  T. 
Younger  on,  177. 

Land  ownership,  modem,  of  two  kinds, 
183. 

Land  Purchase  Bill  of  1886, 288,  293, 300. 

Land  Purchase  Scheme,  essentials  of,  297. 

Land  tenure,  introduction  of  English  sys- 
tem of,  into  Ireland,  282. 

Lang,  \Vm.,  on  the  Eastman  stripping 
film  and  roller  slide,  54. 

Latin  stylists  and  Erasmus,  169. 

Lawes'  agricultural  experiments  at  Roth- 
amsted,  148. 

Legal  idea  of  ownership,  definitions  of, 
189. 

Legislation,  radical,  wanted  for  ameli- 
orating condition  of  the  poor,  35. 

Library,  report  by  Conumttee,  347  ;  ad- 
ditions to,  367  ;  books  bought  for,  368 ; 
exchanges  with  other  societies,  369 ; 
list  of  periodicals,  373. 

Life  members'  subscriptions,  report  on 
proposed  capitalising  of,  341. 

Loop-circuit  telephone  wires  described, 
131. 

Lords  of  regality  and  their  powers,  181. 

Love,  Dr.  J.  K.,  on  acoustics  of  musical 
sounds,  196. 

M*Kendrick,  J.   G.,  and  John  Mayer, 

on  late  J.  J.  Coleman,  328. 
Macrotrachela  Roe-peri,  description  of,  50 ; 

M.  recltisa  described,  51. 
"  Made-down"  house,  plan  of,  19. 
"  Ma<le-down"  houses,  12. 
Magnetic  constants  of  the  earth's  field, 

electro-magnetic  method  of  measuring, 

155. 
Magnetic  declination,  determination  of, 

156. 
Magnetic  survey  of  Japan,  reference  to, 

156. 
"  Making  down  "  houses,  process  of,  18. 
Manganese  deposits  in  Chile,  254. 
Mann,  John,   re-election  as   Treasurer, 

347. 
Mathematical     and     Physical    Section, 

report     of,     334 ;     ofiice-bearers     of, 

334-336. 
Max  MuUer's  "Biographies  of  words," 

quotation  from,  100. 
Max  MiiUeron  the  Aryan  race,  97. 
Mayer,  John,  biographical  notice  of  late 

Dr.  Wallace,  314. 
Mayer,  John,   re-election  as  Secretary, 

347. 
Members  of  Society,  list  of,  375. 
,,  .,         list  of  new: — 

Alexander,  William,  357. 

Amours,  F.  J.,  353. 

Annan,  J.  C,  344. 

Annandale,  Pr.  Charles,  353. 
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BflaUnd,  William,  344. 
BrowD,  G.  F.  H.,  356. 
Brown,  H.  M.,  352. 
Coste,  Jnles,  344. 
Gilmoar,  Dr.  Thos.  F.,  344. 
Hogg,  John,  352. 
Horton,  William,  355. 
Jebb,  Dr.  R.  C,  354. 
Kennedy,  Dr.  John  A.,  344. 
Love,  Dr.  J.  R.,  353. 
M'Whiiter,  William,  357. 

Mollison,  James,  355. 

Rey,  Hector,  356. 

Boos,  Dr.  David,  344. 

Somerville,  Alexander,  344. 

Taylor,  Thomaa,  356. 

ThonuoD,  William,  353. 

Weir,  Walter,  354. 
Medical  certificates,  value  of,  218. 
Memoir  of  Jas.  Sellars,  40. 
Metallic  circuit  telephony,  128. 
Micro-oiganisnK  in  air  of  selected  houses 

in  Dundee,  10. 
Miller's,  A.  L.,  memoir  of  Jas.  Sellan,  40. 
Milne,  Wm.,  on  Rotifer  as  pamsite  tube- 
dweller,  48. 
Mining  industry  of  Chile,  253. 
Minutes  of  Session,  343. 
Miss  Octavia  Hill  and  London  poor,  23 ; 

secret  of  her  success,  37. 
Model  buildings  in  Saltmarket,  air  space 

in,  13;  John  Honeyman  on,  33. 
Modem     European     languages,     racial 

affinities  of,  98. 
Modem  languages,  study  of,  175. 
Moisture,   action  of,  on  electric  wires, 

225. 
Monetary      and      financial      revolution 

probable,  279. 
Mortality  diagrams  for  Glasgow,  7. 
Mortality  statistics    of    Dundee,   4;    of 

Edinburgh,  4;  of  Glasgow,  difficulty  of 

getting,  4;  for  Glasgow,  194. 
Movements  of  joints  of  knuckles,   and 

balls  of  toes,  rrofessor  Cleland  on,  62. 
Muirhead,  Dr.  Henry,  delegate  to  British 

Association  Meeting  at  Bath,  339. 
Miiller,   Prof.   F.    Max,   election  as  an 

honorary    member,    354  ;     letter    of 

thanks  from,  355. 
Multiplex  telephony  on  long  lines,  D. 

Sinclair  on,  128. 
Mural    pores  in    genus   Alveolitts,  Jas. 

Thomson  on,  116. 
Musical  intervals,  appreciation  of,  206 ; 

defined,  204;  table  of,  203. 
Musical  sounds,  differences  in,  196 ;  how 

produced,  196;  not  simple,  197;  vibra- 
tion-numbers of,  197. 
Mutual  gables,  Jas.  Howatt  on,  213. 
Mythology,  comparative,  172. 


Nationalisation  of  Irish  land  proposed  by 
A.  R.  Wallace,  29a 

Navy  of  Chile,  260. 

Nelson,  D.  M.,  on  collecticm,  &c,  of 
Glasgow  sewage,  311. 

Netting  by  machinery,  93. 

Newbery's  opinion  on  the  training  of 
architects  criticised,  67. 

Newfoundland  fisheries,  92. 

Nicholson,  I^f.  H.  A.,  on  mural  pores> 
in  Farasitidce^  116 ;  his  work  on  t&bn- 
late  corals,  119 ;  his  *'  Palaeontology  of 
Province  of  Ontario,"  reference  to,  1 19. 

Nitrate  depoeita,  extent  of,  257. 

Nitrate  of  soda,  agricultural  value  of. 
256 ;  industry  of,  in  Chile,  256 ;  r&w, 
found  in  beds,  257  ;  exporta  of,  259. 

Office-Bearers  of  Society  for  Session  1888- 
89,  362  ;  of  Sections,  lists  of,  364. 

Organ  audiometer.  Dr.  Love's,  described, 
207. 

Overcrowded  burying-grounds  and  dwell- 
ings of  the  poor,  connection  between, 
29. 

Ownership,  legal  idea  of,  169. 

Peasant  proprietary  in  Ireland,  proposad 

to  form,  2^;  proprietors  in  continentaJ 

states,  292. 
Philological  Science  Section,  report   of, 

387 ;   office-bearers  of,  338  and  366  ; 

President's    iuaugural    address,     168  ; 

credit  of  forming  Section  due  to  Dr. 

Colville  and  others,  168. 
Philology,  comiMLrative,  kernel  of,  100 ; 

historical,  a  discovery  of  Bentley,  170. 
Plantation  of  Ulster,    283;    settlers   in 

Ireland,  new,  284. 
Population  of  Chile,  how  occupied,  261. 
Port  Montt  in  Southern  Chile,  243. 
Preece,  W.  H.,  on  electrical  induction  in 

telephone  and  tele^ph  wires,  130. 
Present  tendencies  m  classical  studies. 

Prof.  R.  C.  Jebb  on,  168. 
President's  address  on  '  *  ticketed  houses  '* 

of  Glasgow,  1. 
Preyer    (of   Jena)    on    appreciation    of 

musical  intervals,  208. 
Primitive  Aryan  civilisation,  Dr.  James 

Colville  on,  97. 
Professorship  of  Architecture  in  Glasgow 

University  suggested,  86. 
Pythagorean  temperaments,  table  of,  206. 

Quarantine  period  for  diseases  in  schools, 
221. 

Railways  in  Chile,  259. 
Rebellion  of  1641  in  Ireland,  284. 
Reeds  and  small  pipes,  use  of,  in  determin- 
ing musical  intervals,  206. 


Index, 
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Register  of  tailzies,  188. 

Relative    values    of    gold    aiid    silver, 

Charles  Gairdner  on,  264. 
Relief  casualty,  when  payable,  184. 
Religion  of  Chile,  261. 
Religious  antipathies  kindled  in  Ireland, 

283. 
Rent  in  theory  and  practice,  287. 
Rents  of  ''maide-down"  houses,  18. 
Report  of  Council  for  session   1887-88; 

344 ;  Library  Committee,  347. 
Reports  of  Sections,  332. 
Resistance  coils  in  multiplex  telephone 

loop  lines,  132. 
Resonators,  use  of,  by  Helmholtz,  197. 
Revenue  of  Chile  from  nitrate,  257. 
Reversed  negative  in  photography,  57. 
Richest  lady  in  Chile,  247. 
Robertson,  John,  re-election  as  Librarian, 

347. 
Rogers,  John   C,  on   Chile,  240;*  long 

residence  of,  in  Chile,  240. 
Rothamsted,   Sir  John  Lawes*  agricul- 
tural experiments  at,  148. 
Rotifer  as  a  parasite    or    tube-dweller» 

Wm.  Milne  on,  48. 
Rotifer   vulgaris^    and    observations    of 

Morren,  Unger,  and  Roeper  on,  48. 
Royal  Academy  School  of  Architecture, 

85. 
Royal  Commission  on  recent  changes  in 

relative  values  of  gold  and  silver,  265 ; 

subjects  investigated  by,  265. 
•  Russell,  Dr.  Jas.  B.,  on  '*  ticketed  houses" 

of  Glasgow,  1. 

Sanitary  and  Social  Economy  Section, 
President's  opening  address,  25 ;  report 
of,  335  ;  office-bearers  of,  335  and  365. 

Sanitary  and  social  problems,  John 
Honeyman  on,  25. 

Sanitary  Office  in  relation  to  infectious 
illnesses  in  day  schools,  217. 

Santiago,  description  of,  248. 

Scaliger,  Joseph,  his  effort  to  frame  a 
critical  chronology  of  ancient  world, 
169. 

Scarlet  fever  epidemic  (Garnethill),  brief 
account  of,  234 ;  condition  of  milk  in, 
235 ;  blood  of  calf  examined,  235 ;  pho- 
tographing microbes  found  in,  236; 
mode  of  measuring  microbes  found  in, 
238. 

Schiebler's  tuning-fork  tonometer,  198. 

Scholarship,  domain  of,  entered  by  scien- 
tific spirit,  173. 

School  hygiene,  books  on,  218. 

Scientific  photography,  a  recent  develop- 
ment in,  Wiluam  Luig  on,  54. 

Scotch  and  English  settlers  replacing  Irish 
chiefs,  283. 

Scotch  herring  fisheries,  94. 

Vol.  XX. 


Scott,  Sir  Gilbert,  on  the  relation  of  archi- 
tecture to  sister  arts,  69. 

Self-induction  in  telephone  wires,  128. 

Sellars,  Jas.,  A.  L.  Miller's  memoir  of, 
40 ;  apprenticeship  of,  40 ;  architect  of 
Glasgow  International  Exhibition,  44  ; 
connection  with  Architectural  Section, 
43 ;  death  of,  47  ;  offices  held  by,  43 ; 
President's  reference  to,  1 ;  some  of  his 
architectural  work,  42. 

Sewage  problem,  the,  37. 

Sewage  scheme  recommended  by  Inspec- 
tor of  Cleansing,  38. 

Short  circuits  in  electric-light  wires, 
minimising  danger  of,  230. 

Sinclair,  D.,  on  multiplex  telephony  on 
long  lines,  J28. 

Siren,  use  of,  in  acoustics  of  musical 
sounds,  198;  Dr.  Love's,  described, 
199. 

Smith,  W.  Anderson,  on  fisheries  in  re- 
lation to  general  civilisation  and  pro- 
gress, 87. 

''Soaking  solution"  for  Eastman  strip- 
ping film,  58. 

Standard  xhetal  of  India,  fall  in  gold 
value  of,  267. 

State  purchase  of  land  in  Ireland,  Mark 
Davidson  on,  281. 

Steam  trawl  fishing,  95. 

Studio  for  architecture,  83. 

Sub-letting  of  Irish  farms,  298. 

"  Sun  pictures  in  Scotland,"  Talbot's,  55, 

Syntax,  comparative,  172. 

Tailzies,  register  of,  188. 

Talbot's  *'Sim  pictures  in  Scotland,"  55. 

Talbotype,  54. 

Talcahuano,  bay  of,  and  wet  dock,  247. 

Tanakadate,  A.,  on  electro-magnetic 
method  of  measuring  the  constants  of 
the  earth's  field,  155. 

Tarapaci,  province  of,  254. 

Telephonic  service  by  "metallic  circuit," 
128. 

Temperament  as  applied  to  keyed  instru- 
ments, 205. 

Tempered  musical  intervals,  211. 

Thomson,  Jas.,  on  mural  pores  in  genus 
Alveolites^  116 ;  his  description  oiFavo- 
sites,  Ckcftetes,  Alveolites,  121-123. 

Thomson,  Sir  William,  on  electrical  carry- 
ing power  of  deep-sea  cables,  129. 

''  Ticketed  houses"  and  model  buildings 
compared  as  to  rent  and  air  space  in, 
14. 

"Ticketed  houses"  of  Glasgow,  presi- 
dent's address  on,  1 ;  tables  and  dia- 
grams in  illustration  of,  8  ;  explanation 
of  term,  11. 

"  Tinsel  of  the  feu,"  184. 

Tonometer  of  Schiebler,  198. 
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Traimni^  of  architects,  Newbery's  opinion 

of,  cnticised,  67. 
Transf ormen  in  electric-light  wiring,  232. 
Treasurer's  financial  statement  for  session 

1887-88,  348. 
Treaty  of  Limerick,  284. 
Tree  of  consonance,  202. 

University    (Glasgow)    buildings,    Prof. 

Dickson  on,  70. 
Use  of  land,  absolute,  how  limited,  191. 

Valdivia,  245. 

Valparaiso,  how  reached  from  Santiago, 
250 ;  description  of,  251. 

Vassal,  duties  of,  179. 

Vedic,  Sanskrit,  &c.,  words  dealing 
with  birds,  105;  civil  life,  108; 
domestic  animals,  104;  family  ties, 
101 ;  the  farm,  106 ;  food,  107 ;  home, 
103 ;  man  generally,  103 ;  mind,  109  ; 
mytii,  109 ;  occupations,  107 ;  plant 
life,  106 ;  seasons,  108 ;  wild  animals, 
105. 

Ventilation  of  dwellings  of  poor,  John 
Honeyman  on,  32. 

Ventilation,  science  of,  applied  to  in- 
habited interiors,  D.  G.  Hoey  on,  305. 


Vertical  component  of  earth's  magnetic 
field,  how  aetermined,  161. 

Wallace,  A.  R.,  on  Irish  land  question, 
288 ;  his  system  of  settling  it,  mimense 
cost  of,  291. 

Wallace,  Dr.  Wm.,  the  late.  President's 
reference  to,  2. 

Wallace,  hkte  Dr.  William,  leading 
authority  on  technology  of  coal  gas, 
317-319 ;  on  sanitary  matters,  320 ;  on 
sugar  refining,  319;  death  of,  314; 
early  and  chemical  education  of,  315  ; 
lecturer  on  chemistry,  315 ;  scientific 
honours  of,  321 ;  work  as  analytical 
chemist,  316. 

Ward-holding  serrice  in  Scotland,  180. 

Watson,  W.  Renny,  election  as  Vice- 
President,  347. 

Wiring  of  buildings  for  electric  light, 
J.  D.  F.  Andrews  on,  225. 

Wissenschaft,  173. 

Younger,  R.  T.,  on  land  ownership  in 
Scotland,  177. 

Z^otic  diseases,  their  comparative 
incidence  on  classes  of  the  population,  7. 


PEOCEEDINGS 


OF  THE 


PHILOSOPHICAL   SOCIETY 


OF    GLASGOW. 


1888-89. 


VOL.     XX. 


EDITED     BY    THE    SECRETARY. 


rUULlSHED   FOR  THE  SOCIETY   BV 

JOHN     SMITH     AND     SON, 

129  WEST  GEORGE  STREET,  GLASGOW. 

1889. 

R.   AKDEKSON,]  [FBT5TEa', 


Price — Ten  Shillings  and  Sixpence. 


INDEX 


TO  THE 


PROCEEDINGS 


OF  THE 


PHILOSOPHICAL   SOCIETY    OF 


GLASGOW. 


VOLS.  I.  TO  XX.— 1841-89. 


GLASGOW  : 

ROBERT  MACLEHOSE,  153  WEST  NILE  STREET. 

189a. 


PREFACE. 


On  the  9th  of  November,  1802,  a  meeting  called  by  circular  was 
held  in  the  Prince  of  Wales  Tavern,  Glasgow,  to  consider  the 
advisability  of  establishing  a  society  for  the  discussion  of  subjects 
bearing  upon  the  trade  and  manufactures  of  the  country,  and  the 
improvement  of  the  Arts  and  Sciences.  At  this  meeting  a  com- 
mittee was  appointed  to  draw  up  a  constitution  for  a  society,  to 
•be  called  "The  Glasgow  Philosophical  Society/'  At  a  second 
meeting  held  on  the  i6th  of  the  same  month,  the  committee 
made  a  report  which  was  adopted.  The  first  election  of  ofiSce* 
bearers  took  place  on  the  29th  of  December,  1802. 

The  old  book  containing  the  Minutes  of  the  Society  from  1802 
till  1846  is  still  in  the  possession  of  the  Society.  No  Transactions 
or  Proceedings  were  printed  prior  to  1841,  but  papers  considered 
worthy  of  preservation  were  copied  at  the  expense  of  the  Society 
into  books  kept  for  the  purpose.  Unfortunately  no  trace  of  these 
books  can  now  be  found. 

The  early  papers  were  of  a  very  practical  nature,  and  the  short 
summaries  given  in  the  Minutes  are  extremely  interesting,  more 
especially  in  the  light  of  the  advance  that  has  since  been  made 
in  the  Arts  and  Sciences,  and  in  the  improvement  of  the  River 
Clyde  and  the  City  of  Glasgow. 

The  publication  of  the  Proceedings  of  the  Society  was  begun 
diuring  Session  1841-42,  and  since  then  they  have  been  issued 
without  interruption.    The  20th  volume  contains  the  Proceedings 


rr 


of  SesBca  133S-S9.  Bg=g  ujii  jaued  of  riic  adiantage  of  rendering 
the  »iT^Bim'"ijn  11  ■  f i jf  li  a  tbe  Ftooee£agi  man  ^^ft'^^^^  to 
die  mrmbcf^,  tae  Comnl  j,.r?M^jicd  the  pnMinfion  of  an  Indcs 
to  tbe  £Eat  fciii  vcxaKS.  In  tlie  pffcpoatko  of  diis  Index  I 
Ibic  to  adknosled^  the  jwsUbjc  gnrcn  bj  Dc  MiDsy  of 
Andrtvir.s  Ccfxy;  Prafiesnr  Fei^ason,  of  Gfasgov  Universitj; 
and  the  Sc:b-IiLcazan»  Mr.  MaxtEn. 

To  add  to  the  imae&l  aad  Talae  of  the  Tohnne^  a  list  of  tbe 
difierent  peaces  in  viikh  the  Societf  held  its  mcetii^s  from  1802 
ti3  1SS9,  and  the  nuncs  of  die  ofioe-beaien  of  the  Sodetj  daring 
these  SS  feais»  woe  co>jectgd  from  the  Minnte  Books^  and  have 


been  prefixed.      In  this  pait  of  die  vtxk  I  bad  die  assistance  of 
Mc  John  31ann. 

Some  intexcstii^  inlbnuatioo  widi  icgsutd  to  the  eailj  years  of 
the  Society  viD  be  foond  in  Vohnnes  L  and  JLVLLL 

JOHN  ROBERTSON,  ZOranam, 


ij/  Jfajr^  1892. 


PROCEEDINGS  OF  THE  PHILOSOPHICAL  SOCIETY  OF 
GLASGOW.  FIRST  TWENTY  VOLUMES— FROM  1841  TO 
1889 -WITH  THE  SESSIONS  TO  WHICH  THEY  REFER. 


Tol 

I. 

Containing  Proceedings  for  Sessions 

i84f-44. 

IL 

" 

i» 

1844-48. 

IIL 

1848-55. 

IV. 

i855-6a 

V. 

1860-64. 

VL 

1864-68. 

VII. 

1868-71. 

VIII. 

1871-73- 

IX. 

I873-75- 

X. 

1875-77. 

XI. 

! 

1877-79. 

XII. 

Session 

1879.80. 

XIIL 

Sessions  1880-82. 

XIV. 

Session 

1882-83. 

XV. 

tt 

1883-84. 

XVI. 

it 

1884-85. 

XVII. 

>i 

1885-86. 

XVIIL 

t) 

1886-87. 

XIX. 

f  f 

1887-88. 

XX. 

»t 

1888-89. 

PLACES  OF  MEETING  of  the  PHILOSOPHICAL  SOCIETY 

OF  GLASGOW,  from  1802  to  1889. 

Nov.  1802-N0V.  1803 — Prince  of  Wales  Tavern  which  was  then  at  33  Bruns- 
wick Street. 

Nov.  1 803 -May  1806— Assembly  Room  Buildings,  Ingram  Street,  lately  the 
Athenaeum  and  now  (1892)  part  of  the  General  Post  Office. 

May  1 806- May  181 2 — Surgeons*  Hall  Buildings,  in  the  centre  of  the  east 
side  of  St.  Enoch's  Square,  where  the  Railway  Station  now  stands. 

May  i8i2-Jan«    1816— Smith's  Court,  at  53  Candleriggs. 

Jan.   i8i6-May  i8i9~At  that  time  35  (top  of )  Virginia  Street. 

May  1819-May  1820— South  side  of  Trongate,  opposite  Hutcheson  Street. 

May  1820-Feb.  1832 — Annuity  Hall,  Pratt's  Court,  entering  from  Argyle 
Street,  and  Maxwell  Street. 

Feb.  1832-N0V.   1868 — Andersonian  University,  now  Anderson's  College, 
George  Street. 

Nov.  1868-N0V.  1880— Corporation  Buildings,  Sauchiehall  Street. 

Nov.  1880  and  onwards — The  Buildings  erected  jointly  by  the  Philosophical 
Society  and  the  Institute  of  Engineers  and  Shipbuilders,  207  Bath  Street. 
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